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RICO SITE REMEDIATION PROJECT
SURFACE WATER MONITORING PROGRAM
POST-VCUP INTERIM REPORT

EXECUTIVE SUMMARY

Remediation of seven inactive mine and mill tailings sites in Rico, Colorado (“Site”) was
completed by ARCO in October 1996 under the Colorado Voluntary Cleanup and Redevelopment
Act in cooperation with the current land owners. Remedial measures were implemented in
accordance with five Voluntary Cleanup Plans (VCUPs) submitted to and approved by the Colorado
Department of Public Health and Environment, Hazardous Materials and Waste Management
Division for the following sites:

’ Argentine tailings

. Columbia and old Pro Patria mill tailings and Silver Swan east wasterock pile
. Grand View smelter

. Santa Cruz mine area

. Silver Swan mine area

Surface-water quality has been monitored in the Silver Creek and Dolores River drainages at
the Site since June 1995 in accordance with the monitoring program set forth in each VCUP.
Quarterly sampling was conducted between June 1995 and April 1996 to establish baseline or pre-
VCUP implementation surface water quality conditions. Subsequent to completion of Site remedial
construction in October 1996, a two-year post-VCUP implementation monitoring program was
initiated for assessment of the impact of Site remediation on surface-water quality. The first year of
the post-VCUP monitoring program was completed in July 1997. This report presents both the
results and a comparative evaluation of pre-VCUP and post-VCUP water quality results compiled
to date.

The first year of post-VCUP menitoring included quarterly sampling at 15 locations in
October 1996, January, April and July 1997. Sampling locations were consistent with pre-VCUP
sampling and provided selected water quality and quantity data relative to four VCUP sites: Argentine
tailings in the Silver Creek drainage; and Columbia tailings, Santa Cruz mine, and Silver Swan mine
in the Dolores River drainage.

Sampling and analysis of surface water followed standard procedures for all pre- and post-
VCUP monitoring. Sample collection was performed by ESA Consultants Inc., including
measurement of water temperature, pH, conductivity, alkalinity, and iron II/total iron at the time of
sample collection. Samples were sent to Columbia Analytical Services in Kelso, Washington for
determination of selected dissolved metals, total dissolved solids, total suspended solids, hardness,
sultate, cyanide, and tetrachloroethene (PCE) concentrations. PTI Environmental Services in Lake
Oswego, Oregon performed a quality assurance review of all laboratory analyses in accordance with
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. EPA Contract Laboratory Program guidelines. All of the analytical results are acceptable and
considered useable for data interpretation.

The construction of Site remediation systems and assessment of pre-construction and post-
construction water quality conditions support the following conclusions;

’ Constructed drainage diversions, infiltration barriers and erosion controls have
effectively reduced or eliminated surface water contact with mineralized mine waste
and tailings.

. There was no significant change in the average quality and quantity of flow from the

Argentine seep or the Rico Boy, Santa Cruz, and Silver Swan mine adits during the
first year after completion of Site remediation.

. Water in Silver Creek and the Dolores River and surface water draining from the
Argentine, Santa Cruz, and Silver Swan sites continue to consistently exhibit neutral
pH and naturally moderate to high alkalinity (neutralizes acid-generating potential of
sulfide oxidation).

. Dissolved metals concentrations in Silver Creek and the Dolores River continue to be
consistently below applicable water quality standards.

. . Dissolved metals loads transported by Silver Creek may have decreased after
Argentine site remediation. However, the second year of post-VCUP monitoring is
needed to assess whether this apparent decrease is a trend attributable to site
remediation or a natural fluctuation in Silver Creek water quality.

. Dissolved metals loads transported by the Dolores River did not change during the
first year after Site remediation.

Uncontrolled surface water and adit drainage at the Rico Boy, Santa Cruz, and Silver Swan
mine sites historically interacted with mine wastes before draining from such areas. Similar surface-
water drainage conditions existed at the Argentine tailings, Columbia tailings, Pro Patria tailings, and
Shamrock wasterock sites. Site remediation included construction of a combination of drainage
control measures to reduce or eliminate surface-water contact with wastes, Specific control measures
included removal of selected waste materials from drainage areas, permanent diversion of surface
water away from wastes, constructed barrier systems (e.g., berms, impermeable ditch liners and
revegetated caps), and drainage channel stabilization (e.g., riprap erosion protection).

Site remediation has not resulted in a significant change in surface-water quality. Although
minor differences in post-VCUP water quality relative to pre-VCUP water quality are indicated by
individual monitoring station data, these differences are generally less than the recorded range of
historic seasonal and annual fluctuations in water quality.

. Water in the Silver Creek and Dolores River drainages and ali of the monitored surface-water
drainage from the YCUP sites continues to exhibit neutral pH and moderate to high alkalinity. These
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characteristics are indicative of the substantial natural buffering capacity of surface water throughout
the Rico district due to the abundance of calcium carbonate-bearing rocks (limestone and other limey
rock formations). This buffering capacity continues to both neutralize the sulfuric acid-generating
potential of sulfide minerals {(mainly pyrite) in mined and unmined areas and reduce the load of heavy
metals transported in water draining from such areas and in receiving streams.

Although the quality and quantity of monitored seepage flow from the Argentine tailings that
enters Silver Creek have not changed significantly, the post-VCUP water quality data indicate a
decrease in the load of dissolved metals in Silver Creek relative to the pre-VCUP load. This trend
may reflect a decrease in amount of diffused seepage loads from the Argentine tailings to Silver Creek
as a result of site remediation. However, based on all available historic water quality data compiled
for Silver Creek prior to 1995, the decrease could represent a natural fluctuation in dissolved metals
loads. Additional data provided by the final year of VCUP monitoring will be used to further evaluate
the dissolved metals loads in Silver Creek downstream from the Argentine tailings relative to the
loads immediately upstream from the tailings and those contributed by the Argentine seep.

Post-VCUP monitoring data indicate that dissolved metal loads transported by the Dolores
River did not increase due to remediation of the various mine and tailings sites in the river corridor.
Sulfate and dissolved metals loads from the Santa Cruz and Silver Swan wetland drainages were too
small to timpact Dolores River water quality during both pre-VCUP and post-VCUP monitoring.

Loads of dissolved metals from the Columbia tailings to the Dolores River were lower after
remediation than pre-VCUP loads. Pre-VCUP seepage from the tailings contributed to increased
loads of dissolved iron, manganese, and zinc in the river, Post-VCUP seepage from the tailings did
not increase manganese or zinc loads in the river and the iron loading was less than pre-VCUP
loadings.
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1.0 INTRODUCTION
1.1  Overview of Rico Site Voluntary Remediation Project

Remediation of seven inactive mine and mill tailings sites in Rico, Colorado (“Site”) was
completed by ARCO in October 1996 under the Colorado Voluntary Cleanup and Redevelopment
Act in cooperation with the current land owners (Figure 1-1). The purpose of this voluntary
project is to provide long-term protection of human health and the environment based on the
intended use of each individual mine or tailings site.

Site remediation was implemented in accordance with five Voluntary Cleanup Plan
(VCUP) applications approved by the Colorado Department of Public Health and Environment
(CDH), Hazardous Materials and Waste Management Division for the following sites:

. Argentine tailings (ARCO, 1996a)

. Columbia and old Pro Patria mill tailings and Silver Swan east wasterock pile
(ARCO, 1996b)

. Grand View smelter (ARCO, 1996¢)
. Santa Cruz mine area (ARCO, 1996d)
. Silver Swan mine area (ARCO, 1996¢)

Each of the VCUPs includes a site operations and maintenance plan that describes how the
remediation measures are to be maintained and a sampling program that will be used to monitor
their effectiveness in achieving the desired goal. This report presents an assessment of
remediation system effectiveness based on sampling program results to date.

1.2 Purpose of this Report

This report documents surface-water conditions in the Silver Creek and Dolores River
drainages at Rico prior and subsequent to Site remediation. The surface-water monitoring
program consists of one year of baseline sampling (pre-VCUP) and two years of confirmatory
sampling (post-YCUP). The purpose of this report is to provide sampling results to date and an
assessment of remediation effectiveness based on surface-water quality conditions indicated by the
first year of post-VCUP sampling relative to identified pre-VCUP water quality conditions.

1.3  Overview of Surface-Water Monitoring Program
Fifteen sampling locations were used to monitor water quality in the Silver Creek and

Dolores River drainages upstream and downstream of VCUP sites (Figure 1-1), Silver Creek and
seepage to the creek was monitored at four locations in the vicinity of the Argentine tailings site.
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The Dolores River and tributary drainage to the river was monitored at eleven locations along a
one-mile corridor that encompasses the Columbia, Santa Cruz, and Silver Swan sites.

Pre-VCUP baseline sampling included quarterly events in the summer and fall 1995, and
winter and spring 1996, The purpose of this monitoring period was to establish baseline water-
quality conditions in the Silver Creek and Dolores River drainages prior to VCUP implementation.
Sampling results from this monitoring period are documented in four reports: Silver Creek and
Dolores River Corridor Surface Water Quality Data Report For January and April 1996, Rico,
Colorado (ESA, 1996}, Silver Creek Surface Water Data Report for September 1995, Rico,
Colorado (PTI, 1995a), Dolores River Corridor Data Report for October, 1993, Rico, Colorado
(PTI, 1995b), and Summary of Surface Water and Surface Water Groundwater Data for Rico,
Colorado (PTI, 1995c). The latter report also includes historic sampling data for the periods from
1980 to 1984 and 1989 to 1993 that were used to supplement pre-VCUP data and assess post-
VCUP water quality conditions.

During the first year of post-VCUP water quality monitoring, confirmatory sampling
included quarterly events in October 1996, and January, April, and July 1997. Sampling was
performed by ESA Consultants Inc., Fort Collins, Colorado, which included measurement of
water temperature, pH, conductivity, alkalinity, and iron II/total iron at the time of sample
collection. Samples were analyzed for selected dissolved metals and other indicator parameters
by Columbia Analytical Services. PTI Environmental Services performed a quality assurance
review of all laboratory analyses.

The following sections present sampling and analysis methods and procedures (Section 2),
sampling results and discussion (Section 3), a summary of sampling program conclusions (Section
4), and report references (Section 5). Reference documents provided in the Appendices include
photographs (Appendix A), compilation tables for all recorded sampling data by location
(Appendix B), field records (Appendix C), laboratory analytical reports (Appendix D), and
laboratory analysis quality assurance review reports for the first four quarters of post-VCUP
sampling (Appendix E).
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2.0 METHODS AND PROCEDURES
2.1  Sampling and Analysis Procedures

Post-VCUP water quality was monitored in the Silver Creek and Dolores River drainages
at 15 locations. Both pre- and post-VCUP sampling locations and frequencies are described in
Table 2-1. Figures 2-1 and 2-2 show the location of sampling stations. Photographs of sampling
locations are provided in Appendix A.

Sampling was implemented in accordance with the sampling program identified in the
approved VCUP applications. The procedures used for post-VCUP sampling and analysis
foltowed the Field Guidance Document, Rico Mine District, Dolores County, Colorado (PTI,
1995d), and are described in the following paragraphs.

Grab samples of surface water were collected by submerging lab-certified plastic bottles
one to four inches below the water surface. Plastic bottles were used to collect samples for total
dissolved solids (TDS), total suspended solids (TSS), and sulfate analyses. Samples collected for
dissolved metals analyses were filtered directly into plastic botties that contained nitric acid
preservative. Metals samples were filtered within 10 minutes of initial sample collection.
Samples for the analysis of cyanide were collected into plastic bottles that contained sodium
hydroxide preservative. Samples for the organic analysis of tetrachloroethene (PCE) were
collected in amber glass bottles with teflon-lined caps. The amber bottles were filled to ensure
that no air bubbles remained in the sample. All sample bottles were packed in ice or snow
immediately after filling, and were shipped to the laboratory in coolers with fresh ice.

Field parameters were measured each time a water sample was collected. These
measurements are summarized in Appendix B and include flow, pH, specific conductance,
temperature, and dissolved oxygen, alkalinity, and iron (II)/ iron (total) concentrations. Field
instruments were calibrated each morning with known standard solutions. The dissolved oxygen
meter was calibrated at a baseline elevation and correction factors were applied for different
sampling station elevations. Field measurements were recorded in a logbook, and on a sampling
form and discharge data sheet. Copies of all field records are provided in Appendix C. All field
logbooks and other field records are maintained at ESA’s office in Fort Collins, Colorado.

All water samples were sent to Columbia Analytical Services in Kelso, Washington.
Laboratory analytes, methods, and reporting limits are presented in Table 2-2. Analytical reports
are provided in Appendix D. Cyanide, mercury, and PCE were added as site-specific analytes at
the request of CDH. Cyanide was included in the analyses two times for the Argentine seep (fall
1996/summer 1997) and one time for the Dolores River at the Columbia tailings site (fall 1996).
PCE was included for flow from the Argentine seep one time (fall 1996). Dissolved mercury was
included for the Santa Cruz adit flow one time (fall 1996).
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TABLE 2-1

Sampling Location Descriptions and Sampling Event Summary

Fre-VCUP Sampling Post-VCUP Sampling
Stalivn Location
[.D. Description June | SepfOct [ lan Apr Oct Jan Apr June
95 95 96 96 96 97 97 97
SVS§-5 Silver Creek upstream of 1 X 2 X X 2 X X
Argentine tailings
Svs-8 Silver Creek downstream of 1 X X X X X X X
Argentine tailings
SVS-11 Argentine seep Now above 1 X X X X X X X
confluence with Silver Creek
SVS-12 Argentine tailings seep at source X X X X X X X X
DR-2-8W Dolores River upstream of Santa 1 X X X X X X X
Cruz site
DR-4-5W Dolores River downstream of 1 X X X X ) 4 X X
Silver Swan site
DR-6-SW Silver Swan wetland dratnage 1 X 2 X X 2 X X
DR-7-5W Silver Swan adit X X X X X X X X
DR-8-8W Santa Cruz adit X X X X X X X X
DR-9-SW | Samta Cruz wetland cast drainage X X X X X X X 4
DR-10-SW | Santa Cruz wetland west drainage 1 X 2 X 3 2 X X
DR-11-5W Santa Cruz wetland near 1 X b.¢ X 5 5 s 5
wasterock pile
DR-12-8W Silver Swan discharge at south 1 X 2 3 5 3 5 3
branch
DR-13-5W Silver Swan wetland 60 R from 1 X X X 5 5 5 5
Silver Swan adit
DR-14-SW Silver Swan wetland above 1 X X X 5 5 5 -1
Sulphur Creek confluence
DR-152-8W | Sulphur Creek above Silver Swan 1 X X X 3 2 X X
wetland confluence
DR-16-SW Rico Boy adit 1 X X X X X
DR-18.5W Dolores River below Columbia i i X X X X X X
tailings
Samples collected

Not a designated sampling location at time of sampling event

Zero flow (frozen)

Zero flow (drey)

Not sampled due 1o overflow and mixing from the Dalores River

Sampling location eliminated after VCUP implementation (drainage permanently diveried away (rom wasterock)

L b L — e
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TABLE 2-2

Laboratory Analysis Summary with Methods and Reporting Limits

METHOD
ANALYTE (unit) REPORTING METHOD
LIMIT

Cadmivm (ug/L as Cd) 0.02 ng/L EPA 200.8 ICP/MS
Copper (ug/L as Cu) 10 ug/L EPA 6010 ICP/AES
Cyanide (mg/L as CN) 0.01 mg/L EPA 9012A
Hardness (mg/L as CaCQ,) 0.2 mg/L Standard Method 2340B
Iron (ug/L as Fe) 20 pg/L EPA 6010 ICP/AES
Lead (ug/L as Pb) 0.5 ug/L EPA 200.8 ICP/MS
Manganese (ug/L as Mn) 5 pg/L EPA 6010 ICP/AES
Mercury («g/L as Hg) 0.05 ug/L EPA 7470 ICP/MS
Silver (ug/L as Ag) 0.02 ug/L EPA 200.8 ICP/MS
Sulfate (mg/L as SO,) 0.2 mg/L EPA 300.0
Tetrachloroethene (1g/L) 0.05 ng/L EPA 8260
Total Dissolved Solids (mg/L as TDS) 5 mg/L EPA 160.1
Total Suspended Solids (mg/L as TSS) 5 mg/L EPA 160.2
Zinc (ug/L as Zn) 10 wg/L EPA 6010 ICP/AES
ICP/AES = Inductively coupled plasma/atomic emission spectrometry
ICP/MS = Inductively coupled plasma/mass spectrometry

2.2 Discharge-Measurement Procedures

Discharge was measured at all sampling stations with measurable flow. Flow was often
determined by using a Marsh McBimey RMB 2000 flow meter or by recording the time necessary
for the discharge to fill a 5-gallon bucket (volumetric measurement). If the maximum depth of
water in the channel was less than 0.3 feet, surface velocity was calculated by measuring the time
it took for a piece of floating debris to travel a measured distance. The resulting velocity was then
multiplied by the channel cross-section to estimate discharge. Flow from the Argentine tailings
seep was measured using a stationary 3-inch Parshall flume. Discharge measurement field sheets,
calculations and the reference table for the flume are provided in Appendix C. During the winter
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months, Dolores River flow could not be effectively measured due to ice cover and Silver Creek
at the upstream station (SVS-5) was frozen over. Dolores River flow was not measured during
the Summer 1997 sampling event because the river could not be safely waded.

2.3 Quality Assurance Review

Data reported by the laboratory are acceptable and usable for data interpretation.
Abbreviated Level 3 quality assurance reviews of laboratory data were completed by PTI
Environmental Services, Lake Oswego, Oregon. Data quality was assessed in terms of general
method-specific quality control limits and guidance specified by U.S. Environmental Protection
Agency (EPA) Coneract Laboratory Program National Functional Guidelines for Inorganic Data
Review (U.S. EPA, 1994a ) and Contract Laboratory Program National Functional Guidelines
Jor Organic Data Review U.S. EPA, 1994b). Quarterly data validation summary reports and a
quality assurance review summary report for all laboratory data were prepared by PTI. These
reports and the laboratory QA/QC reports are provided in Appendix E.
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3.0 RESULTS AND DISCUSSION

This section provides results and discussion of pre-VCUP and post-VCUP surface water
monitoring. Post-VCUP results were compared to pre-VCUP monitoring results to evaluate
impacts of remediation activities on water quality at the specific sites and in Silver Creek and the
Dolores River. Historic data was used in the evalvations when pre-VCUP data was not
representative of baseline conditions.

3.1 Silver Creek Corridor Monitoring Results

Silver Creek was monitored above (SVS-5) and below (SVS-8) the Argentine tailings site
during pre-VCUP and post-VCUP water quality sampling. Potential surface drainage to Silver
Creek in the vicinity of these two sampling locations included the Blaine Tunnel, Allyn Gulch,
and seepage from the Argentine tailings. Periodic drainage from the Blaine Tunnel and Allyn
Gulch were not monitored. Seepage originating from several small seeps at the toe of Argentine
tailings was monitored at two locations during pre-VCUP and post-VCUP sampling. During the
monitoring periods, flow from the different seeps combined near the toe of the tailings, and.
drained through wetland areas parallel to Silver Creek for approximately 500 feet before entering
Silver Creek. The seepage was monitored at its origin (SVS-12) and immediately above its
confluence with Silver Creek (SVS-11). Flow measurements for the seepage were measured at
a flume approximately 200 feet downstream from the seep. Figure 3-1 illustrates the described
flows and approximate location of these monitoring locations.

3.1.1 Argentine Tailings Seep

Average flows and parameter concentrations for the seepage are presented in Table 3-1.
Although there were differences in pre-VCUP and post-VCUP average values, the range of values
measured during both monitoring periods were similar. This was true at both monitoring
locations. Concentration trends from the seep to the confluence with Silver Creck were also
similar during pre-VCUP and post-VCUP monitoring. During both monitoring periods, the
average concentrations of analyzed dissolved metals decreased from the seep to the Silver Creek
confluence (Table 3-1) while values of pH increased. Dissolved cadmium was the only exception,;
concentrations increased during post-VCUP sampling (Table 3-1). During post-VCUP
monitoring, the pH ranged from 6.5 to 7.6 at the seep while near the confluence with Silver Creek
it ranged from 7.3 to 8.3. Concentrations of dissolved copper and silver were relatively low or
not detected in both locations during both pre-VCUP and post-VCUP monitoring.

Low concentrations of cyanide were measured in seepage near its origin during pre-VCUP
monitoring (Table 3-1). Concentrations of cyanide were below the method detection limit
(0.01 mg/L) during post-VCUP sampling. Tetrachloroethene (PCE) was not detected in seepage
near its origin during either pre-VCUP or post-VCUP monitoring.
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TABLE 3-1

Argentine Tailings Seepage Water Quality'

Seepage Origin Above Silver Confluence
(SVS-12) (SVS-11)

Pre-VCUP I Pre-VCUP
Parameter’ Average Average
Flow (gpm) 45° .-
TDS (mg/L) 923 944
Sulfate (mg/L) 525 510
Alkalinity (mg/L as CaCQ,) 141 144
Hardness (mg/L as CaCO,) 660 682
Cyanide (mg/L as CN) 0.03 ---
Dissolved Cadmium (pg/L) 1.9 1.6
Dissolved Iron (ug/L) 12,900 6,660
Dissolved Lead (pg/L) 1.3 <0.5
Dissolved Manganese (ug/L) 7,580 5,320
Dissolved Zinc (ug/L) 9,590 6,580
Notes: i

' Includes fall, winter, and spring sampling events. Summer values were not available for both

monitoring periods.

Concentrations of dissolved tetrachloroethene, copper, and silver were relatively low or not detected.
Only includes fall and spring sampling events. Summer values were not available for both monitoring
periods and pre-VCUP winter flows were influenced by snowmelt.

z
3

3.1.2 Silver Creek

Historic flows in Silver Creek ranged from approximately 26 gpm to over 10,000 gpm
(ARCO, 1996a). Post-VCUP flows during water quality sampling were similar at the upstream.
and downstream monitoring stations and consistent with historic and pre-VCUP flows, ranging
from 736 gpm to 2,720 gpm. Comparison of pre-VCUP and post-VCUP Silver Creek water
quality was accomplished by evaluating concentration trends within the stream segment and
parameter loads within Silver Creek.

Concentrations of parameters measured during post-VCUP monitoring of Silver Creek

foliowed trends similar to pre-VCUP monitoring. Average metals concentrations in Silver Creek
generally increased from upstream to downstream while pH remained the same or decreased
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slightly (Table 3-2). Dissolved cadmium and iron were the only exceptions (Table 3-2). The
concentration increases from upstream to downstream were generally less during post-VCUP
monitoring (Table 3-2), Concentrations of dissolved copper, lead, and silver were relatively low
or not detected in both locations and during both menitoring periods. Values of pH were similar
(neutral to alkaline) for both monitoring periods and ranged from 7.2 to 8.0 below the remediation
site (SVS-8) during post-VCUP sampling. Alkalinity values were also similar during both
monitoring periods, ranging from 86 mg/L as CaCO, to 101 mg/L as CaCO, below the site
(SVS-8) during post-VCUP monitoring.

TABLE 3-2

Silver Creek Water Quality'

Upstream (SVS-5)

Parameter’ Pre-VCUP |-Postive Pre-VCUP

Average Averagg
Flow (gpm) 945 969
TDS (mg/L) 142 257
Sulfate (mg/L) 19 98*
Alkalinity (mg/L as CaCOQ,) 94 105
Hardness (mg/L as CaCO,) 117 198
Dissolved Cadmium (ug/L) 2.8 2.5
Dissolved Iron (ug/L) 69 369
Dissolved Manganese (ug/L) 60 497
Dissolved Zinc (ug/L) 473 1,100
Notes: ]

: Includes fall and spring sampling events. Winter and summer values were not available for both

monitoring periods.

Concentrations of dissolved copper, lead, and silver were relatively low or not detecteql.

Only fall sampling event value was used. Sulfate concentration for spring sampling event was
inconsistent with TDS value and historic data and therefore was not used in average calculations.

2

3

Although Silver Creek flows were not the same during the pre-VCUP and post-VCUP
sampling periods, differences in flows could not completely account for the lower concentration
increases measured during post-VCUP monitoring. This was illustrated by comparing upstream
and downstream parameter loads during both monitoring periods, By measuring both the
concentration of a parameter carried in water and the water flow rate, it is a simple matter to
calculate the amount (load) of a parameter transported during a fixed-time interval. This
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calculation was performed for Silver Creek upstream ($VS-5) and downstream (SVS-8) of the
Argentine remediation site.

Parameter concentrations and flow rates were available for the fall (September 1995 and
October 1996) and spring (April 1996 and 1997) sampling events. Calculated sulfate and
dissolved iron, manganese, and zinc loads for these periods are presented in Table 3-3. Similar
to measured concentrations, calculated loads generally increased from upstream (SVS-5) to
downstream (SVS-8). As seen in the Table 3-3, the increase in parameter loads from upstream
to downstream was consistently less during post-VCUP monitoring than during pre-VYCUP
monitoring. The reduction in load increase could have been caused by less parameter loading
from the Argentine tailings seepage or other sources between the two monitoring locations.
Loading from the seepage could not be evaluated separately from other sources because flow
measurements were not available for the seepage near the Silver Creek confluence, However, the
reduction in loading, whether from the seepage or other sources, could have been a result of
VCUP remediation activitics. Observations made during post-VCUP monitoring indicated that
the removal of tailings eliminated Argentine ponds as a potential source of contamination that
existed during pre-VCUP monitoring. In areas of tailings consolidation, piles were capped,
graded, and stabilized to inhibit erosion, infiltration, runon/runoff, and dispersal of wastes. In
addition, all upland drainage has been permanently diverted away from the tailings in a lined
ditch.

TABLE 3-3

Silver Creek Loading

Fall Monitoring Spring Monitoring
Pre- Post- Net Pre- Post- Net
vCUP VCUP | Change | VCUP vCUP Change
Parameter Ibs/day lbs/day ibs/day lbs/day Ibs/day lbs/day
Sulfate 625 589 -36 ~aa? 679 ---
(796-171)' | (801-212) (880-201)
Dissolved Iron 4.0 c.4 -3.6 1.4 0.2 -1.2
(5.0-1.0) (1.8-1.4) (1.9-0.5) (0.5-0.3)
Dissolved Manganese 4.6 3.7 -0.9 4.8 3.9 0.9
4.8-0.2) | (4.9-1.2) 6.1-1.3) | (4.9-1.0)
Dissolved Zinc 5.8 3.2 -2.6 1.9 3.2 -4.7
(10.14.3) (9.2-6.0) _ (14.5-6.6) {7.7-4.5)

Notes:

: (Downstream load at SVS-8 minus upstream load at SVS§-5)

2 Sulfate concentration was inconsistent with TDS value and historic data and therefore was not used in
load calculations.

Variations between pre-VCUP monitoring data and historic data from Silver Creek
(Table B-1.1 and B-1.2, Appendix B} suggest that differences in measured loads could be a result
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of temporal fluctuations in water quality. Additional data from subsequent monitoring will help
to evaluate if differences in measured loads were the result of remediation activities. To assist in
this evaluation, more emphasis will be placed on measuring seepage flows near the Silver Creek
confluence during post-VCUP monitoring.

Measured concentrations of dissolved metals in Silver Creek were compared to applicable
water-quality standards. Applicable water-quality standards for Silver Creek in the vicinity of the
VCUP remediation site are given in Table 3-4 (CDH, 1995a) and apply to both pre-VCUP and
post-VCUP monitoring data. For hardness based standards, average hardness values were
calculated from pre-VCUP and post-VCUP data (Anderson, 1997).

TABLE 3-4

Silver Creek Water Quality and Numeric Standards

85th Percentile

Standard Value or
Parameter (ug/L)? (Maximum Equation or Source
Concentration)
Cadmium, acute 17.4 (3.4 EXP{1.128(Ln(hardness) - 2.905)}
Cadmium, chronic 5.0 3.4 Fixed in TVS
Copper, acute 28.4 (14.0) EXP{Ln(hardness) x 0.9422 -
1.4634}
Copper, chronic 18.1 5.0 EXP{Ln(hardness) x 0.8545 -1.465}
[ron, chronic 1,000 180 Aquatic Life
Lead, acute 215 3.9) EXP{Ln(hardness x 1.6148 -
2.8736)
Lead, chronic 7.91 2.65 EXP{Ln(hardness) x 1.417 - 5.167}
Manganese, 1,000 480 Fixed in stream classification table
chronic
Silver, acute 4.82 (<0.10) EXP{Ln(hardness) x 1.72 - 7.21}
Silver, chronic 0.76 <0.10 EXP{Ln(hardness) x 1.72 - 9.06}
Zinc, chronic 1,100 955 Fixed in stream classification table
Notes:
: Values are in ug/L and for the dissolved fraction.
: A hardness value of 165 mg/L as CaCO, was used for hardness based standards. The value equals the

calculated mean of pre-VCUP and post-VCUP monitoring in Silver Creek.
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Samples composited over a thirty-day period are appropriate for comparison against
chronic standards, while grab samples are appropriate for comparison against acute standards.
All sampling events on Silver Creek were based on grab samples. However, in the absence of
composite sample data, it has been recommended that the 85th percentile of grab sample results
be used for comparison with chronic standards (Anderson, 1997). When grab sample results are
ranked in order of increasing concentrations, the 85th percentile value is the concentration
associated with the sample that has 85% of the other samples ranked below. If the 85th percentile
value is less than the chronic standard, water quality standards have not been exceeded. In
Table 3-4, the 85th percentile value is presented for chronic standards and the maximum
parameter concentration measured during VCUP monitoring is presented for acute standards.

Only pre-VCUP and post-VCUP monitoring data were compared to acute standards.
When comparing monitoring data to chronic standards, all historic, pre-VCUP, and post-VCUP
data were used to calculate the 85th percentile (Anderson, 1997). All pre-VCUP and post-VCUP
parameter concentrations measured in Silver Creek were below applicable standards.

3.2  Dolores River Corridor Monitoring Results

Pre-VCUP and post-VCUP water quality sampling was performed at Dolores River
monitoring locations and the Santa Cruz, Columbia tailings, and Silver Swan VCUP remediation
sites. Data collected during the monitoring periods were used to evaluate site water-quality
conditions and any drainage impacts on the Dolores River.

3.2.1 Santa Cruz Remediation Site

Santa Cruz monitoring locations are illustrated on Figure 3-2. Pre-VCUP and post-
VCUP water quality data for the Santa Cruz remediation site were available from monitoring
stations located at the Rico Boy adit (DR-16-SW) and the Santa Cruz adit (DR-8-SW). Flows
from these adits had historically crossed exposed wasterock material prior to draining into the
Santa Cruz wetland area and eventually the Dolores River. The wetland area drained into the
river from two distinct points; the west drainage (DR-10-SW), and the east drainage (DR-9-SW).
The west drainage area typically received its flow from the adits while the east drainage received
overland flows from other areas of the wetland that also contained exposed wasterock. During
VCUP activities, mine wastes at the Santa Cruz site were consolidated outside of the wetland
areas, graded, stabilized, and capped. Flows from the adits were directed away from mine
wasterock, through a constructed pond, and back to the west wetland drainage.

Average values from pre-VCUP and post-VCUP monitoring of the Rico Boy and Santa
Cruz adits are presented in Table 3-5. Differences between pre-VCUP and post-VCUP average
concentrations were relatively small for both adits, and variations in concentrations during
individual sampling events were within the historic range of measured concentration fluctuations
{Tables B-1.10 and B-1.14, Appendix B). Values of pH ranged from 6.3 to 8.3 for the Rico Boy
adit and 6.0 to 7.7 for the Santa Cruz adit during the two monitoring periods. Compared to each
other, the Rico Boy and Santa Cruz adit drainages differed in both flow and water quality during
both monitoring periods. Average flows from the Rico Boy adit were less than those from the
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Santa Cruz adit (Table 3-5). Average concentrations of TDS, sulfate, alkalinity, and hardness
were similar for both adits, but average concentrations of dissolved metals were typically higher
from the Rico Boy adit than from the Santa Cruz adit. The only exception was the average
concentration of dissolved copper. Dissolved copper was not detected in flow from the Rico Boy
adit. Concentrations of dissolved silver were relatively low or not detected in flows from both
adits.

TABLE 3-5

Rico Boy and Santa Cruz Adit Water Quality'

Rico Boy Adit Santa Cruz Adit
(DR-16-SW) (DR-8-SW)

Parameter’ Pre-VCUP POtV Pre-VCUP B

AveraL Average l

Flow (gpm) 1.9 24

TDS (mg/L) 1,170 1,050

Sulfate (mg/L) 340 270

Alkalinity (mg/L as CaCOQ,) 658 637

Hardness (mg/L as CaCOy) 989 931

Dissolved Cadmium (ug/L) 21 2.4

Dissolved Copper (ug/L) <10 17

Dissolved Iron (ug/L) 55 69

Dissolved Lead (ug/L) <0.5 <0.5

Dissolved Manganese (ug/L) 964 210

Dissolved Zinc (,uE/L) 9,220 1,240

Notes:

! Includes fall, winter, and spring sampling events. Summer values were not available for both

monitoring periods.

? Concentrations of dissolved silver in samples from both adits were relatively low or undetected.

To evaluate the effects of remediation on the west wetland drainage, the water quality of
the drainage during each monitoring period was compared to the water quality of the combined
adit flow. The west wetland drainage was only flowing during the fall and spring pre-VCUP
sampling events, and during the spring and summer post-VCUP sampling events. In order to
compare water quality during similar seasons, the spring sampling data were compared. The
combined adit flow and west wetland drainage water quality data presented in Table 3-6 indicate
that the wetland buffering capacity remained higher and the dissolved metals removal was greater
during the post-VCUP sampling event. Values of pH in the wetland drainage were 7.3 during
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post-VCUP sampling, and 5.8 during pre-VCUP sampling. Alkalinity decreased through the
wetland during pre-VCUP sampling, but remained relatively the same during post-VCUP
sampling (Table 3-6). As seen in Table 3-6, dissolved zinc concentrations decreased through the
wetland during pre-VCUP and post-VCUP sampling. Concentrations of dissolved cadmium,
copper, and manganese also decreased through the wetland during post-VCUP sampling.
Decreases in metals concentrations through the wetland could have been caused by an increase in
removal through the wetland and constructed pond or the elimination of contaminant sources (e.g.,
exposed mine waste).

TABLE 3-6

Combined Adit Flow and Wetland Drainage Water Quality

Combined Adit Flow’ West Wetland Drainage
(DR-16-SW+DR-8-SW) (DR-10-SW)
Parameter’ April 1996 April 1996 '[
TDS (mg/L) 1,080 726
Sultate (mg/L) 275 290
Alkalinity (mg/L as CaCOQ,) 635 260
Hardness (mg/L as CaCQ,) 935 573
Dissolved Cadmium {ug/L) 4.1 4.1
Dissolved Copper (ug/L) 16 56
Dissolved Iron (ug/L} 79 74
Dissolved Manganese 305 899
(ug/L)
Dissolved Zinc (ug/L) 1,920 1,140
Notes:

Concentrations of dissolved lead and silver were relatively low or not detected.
Concentrations for the combined Rico Boy and Santa Cruz adit flow were calculated using total loads
and combined flow,

2

The east wetland drainage was generally not affected by the adit flows and primarily
drained the eastern part of the wetland area. In general, concentrations of most parameters
analyzed were lower in the east drainage than in the west drainage. When similar pre-VCUP and
post-VCUP quarterly sampling events for the east drainage were compared, concentrations of the
parameters analyzed were generally similar (Table B-1.11, Appendix B). Concentrations of
dissolved manganese were the exception and increased during post-VCUP monitoring when
compared with similar pre-VCUP quarterly sampling events. During post-VCUP monitoring,
concentrations of dissolved manganese ranged from 621 pg/L to 1,110 pg/L (168 ug/L to 248

3-8 G:\PROJECTS\RICO\S Wrep9 NSEC3EDIT. WPD



pg/L during pre-VCUP monitoring). Concentrations of dissolved copper, lead, and silver were
relatively low or not detected during both monitoring periods. Observations of exposed
precipitates in the wetlands east of the service road during post-VCUP monitoring indicated that
wetlands disturbed during VCUP remediation may have resulted in the increased manganese
concentrations measured at the east drainage. As the wetland area matures and recovers from
remediation activities, concentrations of manganese in the wetland drainage should decrease.

3.2.2 Columbia Tailings Remediation Site

Seepage from the Columbia tailings drains into a side channel of the Dolores River
(Figure 3-3). Water quality samples were collected in the side channel above its confluence with
the main stem of the river (DR-1-SW). During the July 1997 sampling event high flows in the
side channel skewed water quality results. The water quality was more characteristic of the
mainstem of the river and, therefore, was not representative of baseflow conditions.

Except as noted above, the average water quality measured in the side channel was similar
during both monitoring periods. There were slight differences in the average concentration of
some parameters, but the range of values measured during both monitoring periods were similar
(Table 3-7). Typical flows measured in the side channel during post-VCUP monitoring ranged
from approximately 61 gpm to 238 gpm. Average flows were 157 gpm and similar to pre-VCUP
average flows (Table 3-7). Values of pH ranged from 6.0 to 7.2 and were similar during both
monitoring periods. Concentrations of dissolved silver were relatively low or not detected.

Pre-VCUP and post-VCUP parameter concentrations did not show consistent trends when
individual sampling events were compared. When flow measurements were available (fall and
spring sampling events), parameter loads from the side channel were calculated and more
consistent trends were observed. Fall parameter loads were greater during post-VCUP monitoring
(shortly after VCUP remediation activities were complete). This trend reversed during the spring
sampling events; loads measured during pre-VCUP monitoring were greater. Calculated loads
for sulfate and dissolved iron, manganese, and zinc during these monitoring periods are presented
in Table 3-8.
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‘ TABLE 3-7
' Dolores River Side Channel Water Quality (DR-1-SW)'

Pre-VCUP Post-VCUP
Parameter’ Average Average
Flow (gpm) 148 157
TDS (mg/L) 393 376
Sulfate (mg/L) 237 170
Alkalinity (mg/L as CaCOy) 99 133
Hardness (mg/L as CaCQy) 290 272
Dissolved Cadmium (ug/L) 8.4 7.0
Dissolved Copper (ug/L) 22 30
Dissolved Iron (ug/L) 7,580 8,360
Dissolved Lead (ug/L) 2.0 1.5
Dissolved Manganese (ug/L) 1,760 2,130
. Dissolved Zinc (ug/L) 2,490 2,720

Notes:
" Includes fall, winter, and spring sampling events. Summer values were not available for both monitoring periods.
Concentrations of dissolved silver were relatively low or not detected.

TABLE 3-8
Dolores River Side Channel Parameter Loads (DR-1-SW)
Fall Monitoring Spring Monitoring
Pre-VCUP Pre-VCUP
Parameter (Ibs/day) (lbs/day)
Suifate 420 960
Dissolved Iron 11 19
Dissolved Manganese 2.5 5.1
Dissolved Zin¢ 3.3 | 7.2
. 3.2.3 Silver Swan Remediation Site

Pre-VCUP and post-VCUP water quality data for the Silver Swan remediation site were
available from the Silver Swan adit (DR-7-SW). Flows from this adit historically crossed
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exposed wasterock prior to draining into the Dolores River. The Silver Swan wetland area
received a portion of the adit flow in addition to Sulphur Creek flow (DR-15a-SW). The
combined flows eventually entered the Dolores River through the wetland drainage (DR-6-SW).
These monitoring locations are illustrated on Figure 3-4. During VCUP activities, mine waste
at the Silver Swan site was consolidated away from the Dolores River, graded, stabilized, and
capped. Flows from the adit were directed away from wasterock, through a constructed pond,
and back into the wetland.

At the Silver Swan adit, average concentrations of measured parameters were generally similar
during pre-VCUP and post-VCUP sampling. The concentration of dissolved lead decreased in
post-VCUP monitoring samples as compared to pre-VCUP samples, but other average parameter
concentrations remained relatively the same (Table 3-9). Concentrations of dissolved copper and
silver were either relatively low or not detected during both pre-VCUP and post-VCUP
monitoring,

The concentrations of measured parameters in Sulphur Creek were much lower than
concentrations measured at all other monitering stations in the Dolores River corridor (Table 3-9).
Concentrations of dissolved copper, iron, manganese, and silver were not detected during
monitoring. Sulphur Creek flow combines with and dilutes the Silver Swan adit flow in the
wetland prior to entering the Dolores River.

TABLE 3-9
Silver Swan Site Water Quality

. Silver Swan Adit Sulphur
Drainage’ Creek’ Wetland Drainage
(DR-7-SW) (DR-15-SW) (DR-6-SW)*
Pre-VCUP | . Pre-VCUP Pre-vCUP

Parameter’ Average | Average Average

TDS (mg/L) 771 ' 109 222

Sulfate (ng/L) 155 20 48

Alkalinity {(mg/L. a3 CaCO,) 463 62 145

Hardness (mg/L as CaCO,) 662 84 188

Dissolved Cadmium (ug/L) 1.0 0.97 1.1

Dissolved Iron (pg/L) 5,620 <20 43

Dissolved Lead (ug/L) 6.7 1.4 2.2

Dissolved Manganese (ug/L) 1,220 <5.0 89

Dissolved Zinc (ug/L) 660 151 256

Notes:
1

-

peniods,
3

sampling events were sinilar.
[}

periods.

3-11

Concentrations of dissolved copper and silver were relatively low or not detected.
Includes fall, winter, and spring sampling events. Summer values were not available for both

Includes fall and spring sampling events. Winter and summer values were not available for both

monitoring

Includes fall and spring pre-VCUP sampling events and spring and summer post-VCUP sampling events. Flows for these

monitoring
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Average concentrations of parameters in the wetland drainage were between the average
concentrations of the Silver Swan adit and Sulphur Creek (Table 3-9). Dissolved lead was the
only parameter that did not follow this trend; the average concentration during post-VCUP
sampling in the wetland drainage was lower than both of the influent concentration averages.
Dissolved copper and silver concentrations were not detected in the wetland drainage.

3.2.4 Dolores River

Water quality sampling was performed at three monitoring locations along the Dolores River
(Figure 3-5). Stream monitoring stations were located above all the VCUP remediation sites
(DR-2-SW); between the Santa Cruz and Silver Swan VCUP remediation sites (DR-18-SW); and
below all VCUP remediation sites (DR-4-SW),

Dolores River flows varied seasonally from approximately 15 cfs to 262 cfs during VCUP
monitoring. Measured flows at the three monitoring stations were all generally similar to each
other during both sampling periods. Flow was not measured in the river during the January 1996,
January 1997, and July 1997 sampling events because of ice interference in the winter and
dangerously high flows in the summer. Dolores River flows during these events and during
VCUP remediation activities (July 1996) were estimated from the U.S. Geological Survey gaging
station No. 0916500 located approximately 4 miles downstream from Rico, Colorado (Bennet,
1997).

The water quality of the Dolores River was similar during pre-VCUP and post-VCUP
monitoring. Most parameter concentrations were inversely proportional to measured flow. This
trend can be seen in Figure 3-6 for TDS and sulfate. Values of pH were generally neutral to
alkaline, ranging from 6.9 to 8.3 below the remediation sites (DR-4-SW). At the same
downstream monitoring station, measured alkalinity ranged from 48 mg/L as CaCQ, to 147 mg/L
as CaCO; Values of pH and concentrations of the analyzed parameters remained relatively
constant from the upstrearn monitoring station (DR-2-SW) to the downstream stations (DR-18-SW
and DR-4-SW) during both monitoring periods. Dissolved iron, manganese, and zinc were the
exceptions. Average concentrations of dissolved iron and manganese increased slightly from
upstream to downstream during both monitoring periods while concentrations of dissolved zinc
increased slightly during pre-VCUP monitoring (Table 3-10). Although large seasonal variations
were not observed during either monitoring period, increases in parameter concentrations from
upstream to downstream were generally greater during the winter and spring sampling events.
These seasonal variations were more pronounced during pre-VCUP sampling. Table 3-10
summarizes average parameter concentrations for the Dolores River. Concentrations of copper,
lead, and silver were relatively low or not detected,

Evaluating impacts to Dolores River water quality was difficult because of large variations in
flow and other variables (i.¢. rain and snowmelt events) during the sampling periods. However,
in addition 10 comparisons to applicable water quality standards, estimates of parameter loads were
used to compare pre-VCUP and post-VCUP conditions. Load estimates for the Dolores River and
the drainages leaving the VCUP remediation sites indicate that only drainages from the Columbia
tailings site had loads high enough to impact the water quality of the Dolores River, Calculated
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loads for the section of the Dolores River near the Columbia tailings site (DR-2-SW to DR-18-
SW) showed seasonal trends similar to those described for parameter concentrations; loads
generally increased or remained the same through the river segment during the winter and spring
sampling periods and decreased during the summer and fall sampling events. However, with the
exception of dissolved iron, dissolved metals loads downstream from the side channel did not
significantly increase during post-VYCUP monitoring. During pre-VCUP monitoring, loads of
dissolved iron, manganese, and zinc were higher below the side channel. This is illustrated in
Figure 3-7. The ratio of loads measured in the Dolores River downstream of the side channel
(DR-18-SW) to loads measured upstream of the side channel (DR-2-SW) are presented. Ratio
values greater than 1 indicate that the parameter load carried by the Dolores River increased from
the upstream station to the downstream station; values less than 1 indicate that parameter loads
decreased from the upstream station to the downstream station.

TABLE 3-10

Dolores River Water Quality'

Upstream Middle Downstream
(DR-2-SW) (DR-18-SW) (DR-4-SW)
Pre- | Pre- Pre-
Parameter’ VCUP VCUP? VCUP
Average Average Average
Flow (cfs) 38 38 4]
TDS (mg/L) 287 308 297
Sulfate (mg/L) 101 111 112
Alkalinity (mg/L as 122 112 111
CaCOy)
Hardness {mg/L as CaCO,) 213 242 234
Dissolved Cadmium (ug/L) 0.67 0.61 --
Dissolved Iron (ug/L) 63 118 106
Dissolved Manganese 184 220 218
{(ng/L)
Dissolved Zinc (ug/L) 92 130 123

Notes:
1

2
3

4

Includes fall, winter, and spring sampling events. Summer values were not available for both monitoring periods.
Concentrations of dissolved copper, lead, and silver were relatively low or not detected.

Only includes winter and spring sampling events. Fall and summer values were not available for this
monitoring period.

Not included because sampling event with unusually high detection limit skewed average value,
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Ratio is the load measured at the downstream station {DR-18-5W) divided by the load
measured at the upstream station (DR-2-SW). A ratio of more than 1 indicates that the load
increased through the Dolores River stream segment.
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. Measured concentrations of dissolved metals in the Dolores River were compared to applicable
water quality standards. Applicable water quality standards for the Dolores River in the vicinity of
the VCUP remediation activities are listed in Table 3-11 (CDH, 1995a) and apply to both pre-VCUP
monitoring data and post-VCUP monitoring data. For hardness based standards, average hardness
values were calculated from pre-VCUP and post-VCUP data (Anderson, 1997).

All pre-VCUP and post-VCUP parameter concentrations measured in the Dolores River Segment
No. 3 were below applicable standards. In Table 3-11, the 85th percentile value is presented for
chronic standards and the maximum parameter concentration measured during VCUP monitoring is
presented for acute standards. Only pre-VCUP and post-VCUP monitoring data were compared to
acute standards. When comparing monitoring data to chronic standards, pre-VCUP data, post-VCUP
data, and historic data since April 1984 were used to calculate the 85th percentile. Only the historic
water quality data for the Dolores River subsequent to April 1984 were used because of changes in
river water quality resulting from treated St. Louis tunnel drainage water (ARCO, 1996d).

TABLE 3-11
Dolores River Water Quality and Numeric Standards
Standard 85th Percentile Value or
Parameter’ (pg!Lf (Maximum Concentration) Equation or Source
Cadmium, acute 19.9 (1.0} EXP{1.128(Ln(hardness) - 2.905)}
. Cadmium, chrenic 1.85 0.7 EXP{1.128(Ln(hardness) - 2.905)}
Copper, acute 31.8 (< 10) EXP{Ln(hardness) x 0.9422 - 1.4634}
Copper, chronic 20.1 <10 EXP{Ln(hardness) x 0.8545 - 1.465)
iron, chronic 1,000 112 Aquatic Life
Lead, acute 261 0.31) EXP{Ln(bardness) x 1.6148 -2.8736}
Lead, chronic 9.37 <1.0 EXP{Ln(bardness) x 1.417 - 5.167}
Manganese, 1,000 203 Fixed in stream classification table
chronic
Silver, acute 5.92 (<0.05) EXP{Ln(hardness) x 1.72 - 7.21}
Silver, chronic 0.931 <0.1 EXP{Ln(hardness) x 1.72 - 9.06}
Zinc, acute 198 (178) EXP{Ln(hardness) x 0.8473 - 0.8604}
Zinc, chronic 179 134 EXP{Ln(hardness) x 0.8473 - 0.7614}
Notes:
' Values are in ug/L and for the dissolved fraction.
. 2 A hardness value of 186 mg/L as CaCO, was used for hardness based standards. The value equals the calculated
mean of pre-YCUP and post-VCUP monitoring in the Dolores River Segment No. 3.
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. 4.0 CONCLUSIONS

The following items highlight the conclusions from the first year of post-VCUP

monitoring.

Metals Concentrations in Silver Creek and the Dolores River were Below
Stream Standards. Dissolved metals concentrations in pre-VCUP and post-VCUP
samples in Silver Creek and the Dolores River did not exceed applicable stream
standards during either monitoring period.

Metals Loads to Silver Creek Decreased. Although decreases could have been
due to normal fluctuations in water quality conditions, VCUP remediation at the
Argentine tailings site may have decreased the load of dissolved metals to Silver
Creek.

No Measured Increases in Dolores River Metals Loads after Remediation.
Increased dissolved iron loads in the Dolores River immediately downstream of the
Columbia tailings side channel during post-VCUP monitoring were also measured
during pre-VCUP monitoring. Dissolved manganese and zinc loads increased
slightly in the river below the side channel during pre-VCUP monitoring but not
during post-VCUP monitoring. Average dissolved metals loads to the Dolores
River from remediation sites other than Columbia tailings were not significant.

Surface Water Contact with Mine Waste Reduced or Eliminated. Uncontrolled
surface water and adit drainage at the Rico Boy, Santa Cruz, and Silver Swan mine
sites historically interacted with mine wastes before draining from such areas.
Similar surface water drainage conditions existed at the Argentine tailings,
Columbia tailings, Pro Patria tailings, and Shamrock wasterock sites. Site
remediation included construction of a combination of drainage control measures
to reduce or eliminate surface water contact with wastes. Specific control measures
included removal of selected waste materials from drainage areas, permanent
diversion of surface water away from wastes, constructed barrier systems (e.g.,
berms, impermeable ditch liners and revegetated caps), and drainage channel
stabilization (e.g., riprap erosion protection}).

Silver Creek and Dolores River Maintain Buffering Capacity. During post-
VCUP monitoring, values of pH in both Siiver Creek and the Dolores River were
generally neutral and measured alkalinity (buffering capacity) remained moderate
to high. Results from all monitored drainages to Silver Creek and the Dolores
River indicate that drainage from the VCUP remediation sites had neutral pH
values and moderate to high alkalinity concentrations, conditions which historically
have: prevented the problems associated with acidic drainage waters.
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No Measured Changes in Adit or Seep Water Quality. Post-VCUP
concentrations of measured parameters in Argentine seepage and the flow from the
Rico Boy, Santa Cruz, and Silver Swan adits were similar to pre-VCUP

concentrations.
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APPENDIX A

PHOTOGRAPHS OF
SAMPLING STATIONS

Al  Silver Creek Sites
A2 Dolores River Corridor Sites



Al Silver Creek Sites



SILVER CREEK SITES

SVS-5 Silver Creek upstream of Argentine Tailings

SVS-8 Silver Creek downstream of Argentine Tailings

SVs-11 Argentine Tailings seep flow above confluence
with Silver Creek

SVS-12 Argentine Tailings seep at source

(Arrow denotes sampling point)



Color Photo(s) '

The following pages
contain color that does
not appear in the
scanned images.

To view the actual images, please
contact the Superfund Records
Center at (303) 312-6473.




W

SVS-5

Silver Creek upstream
of Argentine Tailings
(4/97)

(view downstream)

SVS-8
Silver Creek downstream of Argentine Tailings
(4/97)




SVS-11 ;
Argentine Tailings seep flow above confluence |
with Silver Creek (4/97)

SVS-12  Argentine Tailings seep at source (4/97)




Az Dolores River Corridor Site§



DR-1-SW

DR-2-SW
DR-4-SW
DR-6-SW
DR-7-SW
DR-8-SW
DR-9-SW
DR-10-SW
DR-15a-SW

DR-16-SW
DR-18-SW

DOLORES RIVER CORRIDOR SITES

Dolores River side channel downstream from
Columbia Tailings

Dolores River upstream of Santa Cruz site
Dolores River downstream of Silver Swan site
Silver Swan wetland drainage

Silver Swan Adit

Santa Cruz Adit

Santa Cruz wetland east discharge

Santa Cruz Wetland west discharge

Sulphur Creek above discharge to Silver Swan
wetland

Rico Boy Adit

Dolores River downstream of Santa Cruz site and
upstream of Silver Swan site

(Arrow denotes sampling point)



DR-1-SW  Dolores River side channel downstream of Columbia Tailings (4/97)
(view upstream)

DR-2-SW  Dolores River upstream of Santa Cruz site (4/97)
(view upstream)




DR-4-SW  Dolores River downstream of Silver Swan site (4/97)
(view upstream)

DR-6-SW  Silver Swan wetland drainage (10/96)




DR-7-SW  Silver Swan Adit (7/97)

DR-8-SW  Santa Cruz Adit (10/96)




. DR-9-SW  Santa Cruz wetland east discharge (4/97)

DR-10-SW Santa Cruz wetland west discharge (7/97)

(view upstream)




DR-15a-SW  Sulphur Creek above discharge to Silver Swan wetland (4/97)
(view downstream)




DR-16-SW Rico Boy Adit (10/97)

DR-18-SW  Dolores River downstream of Santa Cruz site and upstream of Silver Swan site (10/97)
(view upstream)
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Bl  Water Quality Data Summary'
Tables by Station



TABLE B-1.1

e

Silver Creek Upsiream of Argentine Tailings

Surface Water Quality Data Summary

(Sampling Station SVS-5*)
Hardness| Alkslinity
Date Sampled| Consultant| Flow] pH| TDS| SO4|(as CaCO3)| (a1 CoCOX | Ag-D | Ag-T | As.T | Cd-D | Ca-T | Cu-D | Cu.T | Fe-D | FeT Hg-T Fb.D | Pb-T | Mn-D | Mn-T } Zn.D | Zn-T
Gpmi(su)limgLy (rgL)l  (mp/L)]  (mgly | (uph) | (upl) | (up) | Qup) | (uel) | (ug/L) | (ug/L}| (upl)| (uptt) | (o) | Cugfl) | | (ug/L) | (ugll)
30-Oct-80|Gibbs & Hill 2 13] o] 749 152 10U} 265 10 U 10U S0 Ul 460 03U sOU S0V 160 2000 12100
19-Nov-80|Gibbs & Hill 6Bf 320 197 297 20 30 oy 20 170 2750 03 U] soU 50 U] 950 600 | 4600
20-Apr-B1 [ Gibbs & Hill 61| 77 168 403 114 1.5 6.1 6.4 11 14 50 U] 1910 0.05 U 1U 7 230 1100|1500
14-Mey-81 Gibbs & Hill] 2918| 7.4 g 113 74 1 0.8 0.8 4 4 50 U 50 U] 005U 10U 5 3 140 230
4.Jup-B1 | Gibbs & Hill | 10545] 7.4 75 43 0.1 U 0.2 0.2 5 5 50Ul 200 0.05 U 11U 14U 10 U 5 &
24 Jun-81 Gibbs & Hill | 3187] 7.9 751 613 £2 01U 0.5 0.5 1U 1U] 50U 580 005 U] 1u 14 10 U 90 150
14-Jul-81|Gibba & Hilt}  6374) 8.0 93 198 72 1 232 32 5 15 Ul 150 .05 LY 3 3 Pl 173 20
13-Aug-81|Gibba & Hill J63] 7.2 124] 323 106 10 U] o) Ly 7.1 8.1 11U 1 U 110 440 0405 U 11U 0 30 560 J00
§-Sep-81 Gibbs & Hill| 1212] 8.1 125] 3.5 103 410 13 3.6 1 18 180 450 .06 7 7 &) 3360|3200
5.0¢1-81 G_il:bs&Hill 1706] 7.5] 14| 340 16 4.1 U 18 4.2 2 2 240 640 405 U 5 5 30 550 750
13-Apr-82|SRK 3142| 10| 210 %27 141 75 F] 0.05 U] 405 U] 167 17 1 1 50 U] 14500 .01 U Py 1U] 930 590 [ 3300|3900
16-lun-82[SRK 63| so| 0| s3 0 s2 Fl 005 U[ 005 T 28 | 23 s 6 | soul 10 loaz i 13 10U wul 30 |
13-Oct-82| SRK &42] 80| 134] 170 105 9] F| 0.05 U] 0.05 U 34 34 1 U 13 170 290 ool U 11 40 40 530 500
21.May-83| SRK 5.0 B8 Lly iy 04 U 1 -] 7 0.05 U 1 3 U oy
14-Nov-84| EPAFIT 69 5 U 50U 10 5U] 36 U 59 49 126 [ARE 2 U 5U 38 37 283 329
26-Sep-03 |PTLESA 8B40y 7.3 117 170 o3LieozU 22 10U 95 19 0 423
21 117 58 F]0.05 U] 005 U 3.4 4.4 [(R1) 100] 42 138( 000 UT | 52 100 106 522 146
in Getober 1996,
pL 114 50 F| 0.02 U 34 14 156 2.65 13¢ 677
15 108 191 Flooz U 232 1o u Fii 05U 82 358
25-Jul-97[ESA . 14 §7.2 69F| 01U 2.1 IR 1} 341 07 143 333
Statistical Calculations - Undetects set 1o zero
[Mean 357 137 37 112 18 0 0.25 [+] 4.0 7.4 2 7 83 1601 0.01 2 [ 162 235 410 1197
Standard Deviation 2781 &1 46 58 53 [ 0.51 5.3 9.2 4 7 141 3645 0.03 3 & 281 424 1183 1473
Number of Samples 17 19 17 17 8 11 14 1 2% 16 20 o 16 19 15 15 20 14 19 5 ) 15
L = Dissobved Cal03 = Calcium Carbonate Cd = Cadmium Hg = Mercury S04 = Sulfute F =Field
T = Total recoverable Ag = Silver Cu = Capper Pb=Lead TDS$ = Total Dissolved Solids 1 =Lab
U=Notd d: value rep d jon limit  As = Arsenic Fe = iron in = Manganese Zn = Zinc
J = Estimated

* 4150 knawn as sampling stations 5-01 and SW-02.

** Dissolved Cd and Cu results from SRK {1983} were not used to celculaie the mean because of contamination during filtration.

**4NS = Not Sampled due to ice/zero flow conditions
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TABLE B-1.2

Silver Creek Downstream of Argentine Tailings
Surface Water Quality Data Summary

(Sampling Station SVS-8%)
Allatinlty
Date Sampled | Consultant | (mCaCO) | AgD | AgpT | AsT | CdD | C&T ] CN | Co-D | CoT | FoD | Fo.T | HgT | PCE | PoD | Ph-T ] Mn-D | Ma.T | Za.D | Zn-T
| (mgl) | (ugL) | Gog/L) | (ugll) | Cogll) | (ugl) § (mgfby ] (ugll) | (op/L) | (opr) | (ue/ly | Cuall) | duit) | (ugfl) | | (upL) | (et} |
12-Jun-83]SRK 26 £1Ul o1y 2 2.3 14 24 160 | 340 0.03 2 b 90 140 %0 330
26-Jul-B3]SRK 23791 19 113 n 014yl 01y FX] L8 L] 10 0.08 U 1U | 250 130 250
22 SRE 498| 7.7 203 74 014l o1 14 18 9 11 30 U] 370 005 U v 1 440 490 300 650
15-Dec-83 | SRK 280 98 01y] 01U 11 1.3 2 1U] soU] <o 005 U 14U 1 1o 110 400 430
12- SRE 210 57 o1yl o1y 1.4 [K3 4 s 1100 [ T70 1 005U 1u 1 480 330 420 1o
14:-Mow84 [EPAFTT 7.3 iyl sul wu su v 3uU) ¢2 10 Ut 353 oty 24U SU| 434 AT 341 £5.
14-Jul-92USBR _2630| 1.0 120 [ AT ] 030| 030 3y 5U) 3oyl 3oL 62U 1U] _soU U oyl 1V
15-3ep-92|USBR BoR| 1.5 180 wul oyl wul sy sy 201 UL 330 | 390 omy 1.6 3U] 28 328 370 $10
SIFTUVESA §77 13 37 98 193 SaLllooz ooz 20 23U WU| 100 613 |tose 0.42 k] b} 9 1240 1340
23-Jan-96 |ESA NM{ 1.7 4f9l 0 3681 92 F1ogs Ul 008 U 23 23 WY 10Uf 734 L1i40 O UFF093 3] 1o ! 1ne | 2330 2300
22-Apr-96IESA lig__ll 30| 217 310 200 niFloos Ujoos U 2.9 33 Jemyl WU 1wyl 125 ] 847 o5yl oos | 338 406 02 933 1100
medintion Compleied In October 1954,
waa] ao] o] s 131 101 F|0.02 U 2.28 18U 141 0.88 £ 78
NM| 89] 17 [1] 184 ns Flogz U 1,78 (1] 148 o5 &15 840
w1g] 12f 6 72 11 8 Fl 002 U 216 100 0 [N 403 633
23| 1.3 178 % 1z WF oty 18 10U 1] 0.6 ns 347
Statirtical Calculations - Undetects sot te zern
Mean 4033 17 57 198 96 0_{001 F) 1.5 14 o | 04 312 [ 178 133 | oo o [ o8 [3a 402 | a7 [ 713
Standsrd Deviation 090 95 BS 81 16 0 1003 3 1.1 11 1.2 1.6 219 | 397 0.02 2.0 49 280 | 314 333 653
Number of Samples 1o 14 12 7l 7 14 11 3 =" 1u 1 n== 1 4 10 8 1 14 1 14 10 13 1
D = Dissolved Ca003 = Calcium Carbonate Cd = Cadminm Hg = Merury S04 = Sulfata F = FieM CN = Cyanide
T = Total recovernble Ag = Sllver Cu = Capper Pb = Lead TDS = Taml Dissolved Sofids L = Lab PCE = Tetmarhloroethylene
U=Not d 4; value rep detection imit  As = Arsenic Fe = lrom Mn = Manganese Zn = Zine i = Eetimated
NM = Not measurued - Ice conditions in channe)
* Also known 23 sampling stations DR43T, S-02B, SW.03, 5-28, end S2B.
=+ Dissolved Cd and O rewlis from SRE (1983) were not used to calculate the mean b of ination during filtration.
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TABLE B-1.3

Argentine Tailings Seep Flow above Confluence with Silver Creek

Water Quality Data Summary
(Sampling Station SVS-11)

Hardness |  Adkalinity
Dt led| Consultant | Flow] pH| TDS {(as CACOIY (a1 CaCON) | ApD | AgT | AsT | CdD | CaT| CN | Cu-D | Cu.T | FeD FeT HgT | PCE| Pb-D | PoT | Mn-D | Mo-T ) Zn-D | Zn.T

S04
AL gLl oLyl (e} | eaft) | upL) ] Gop) | (ot | (uefl) ] (el | (o) f (upflo | (upl) | (uaT)  CogL) f (oL | (uply 4 Cuafl) } Qug/L) | Cugl) | (ugrl) f (ugfl)
560 122 0.07 488 | 5210 | £330 [10800 | 11700

2 PTUESA tmM| 72F 1030 109 L]o.02 U] 002 U 215 2140 100[ 10 U] 14300 | 15800 88 _|
13-Ian-96|ESA NAML 77 7421 40 543 180 F| 0.05 U] 0.05 U 198 | 114 10Ul 10U 3630 5390 039 W[ 1.66J] 5700 5590 5750 4790
22-AprP6|ESA HM] 77| 10600 370 731 152 FI 0.05 U] 005 U 1.69 1.64 0.02 U oyl oL 47 156 0.5 U] 0.08 U) 1.3_3___ 2060 080 190 2230
tne Tailings Site Repediation Completed in October 1996,
12-Oct-96|ESA 431 7.6] 832 310 618 98 Fl 00z U 2.12 10U 3080 0.04 U 6880 $410
21SanH7|ESA 54] 8.3] ST S50 595 12 Floeo 2.12 10 U 53 0.5 U I6IG 2190
16-Apr-97|ESA NM| 7.5] toso] sto 761 197 Flooz U 1.94 10U 2100 o5 U 6260 4170
29-hal-97 |ESA 491] 73] 1170 €90 192 133 Fl 01U 1.90 1eU 2260 0.5 U 6630 3520
Statistical Calenlations - Undetects sel ts rero
[ Mesn ] [ 279 551 _s87 139 ] ) 186|093 0 1] } 4210 7449 [ Y] 2.62 5630 5337 3019 £907
Stwnderd Deviation : 146 BGI 10( 3 [] 1] 038 | 084 [1] 0 4957 7876 0.03 196 2104 3138 3033 4736
No. of SWEI 3 7 7 7 7 E] 3 1 3 1 7 F 7 3 _ 1 ki 3 7 3 7 3
D = Dissalved Ca00)3 * Calcium Carbonate £d = Cadmium Hg = Mercury 804 = Sulfate . F = Field Ci = Cywride
T = Tot) recoverable Ag = Silver Qu = Capper Pb = Lead TS = Total Dissolved Salids L = Lab PCE = Tetachioroethylens
U = Mot & d; vetus repi detection ki Az = Arsemic Fe = Iron Mn = Manganese Zn*= Zine
) = Eatimatad NM = Not measured - Flow is noi channelized at this station.
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TABLE B-1.4

Argentine Tailings Seep at Source

Water Quality Data Summary
(Sampling Station $VS-12%)

Hardoess | Alkalintty
Date Sarepled| Consuitant 'Flalr H| TDS{ SO04|(as CaCOI) (asrCaC0) | ApD | AgT | AsT | CdD | CIT]| CN } Cu-D | Cu-T ]| FeD Feo-T HgT | PCE| Pb-D | FbT | MnD | MnT | Za-D | Zn.T
) Y e — (ot Gngt) T op | (oL | Gal) | (o) | (o) [ G/ | ot [ gy { (o) | fuary | (o) ] [topt) | Coay |
30-Ciet-B0 |Gibbe & Hilt 18] 7.9 % 474 741 wil sy oUW 140 150 [ER7] ou 50 U] so10 2800 2800
19-Now80]Gibbs & Hill 18 7.5] 904 482 635 wul 1o 1wul 20 30U 2920 03U jou 50 U] 5900 3600 | 4300
20-Apr-81Gibba & Hill 43] 75| ss0l  sa9 681 0sg 2.3 2.3 2 13 U0 % 009 1y 1U] 180 $00 1100
14-May-81 [&ibbs & Hill 67] 2.2] 1364] 960 1066/ 0w 23 » H 13 00 340 205U iy 1 U] 4950 4900 4900 |
862 1034] 168 L. 10Ul 20 20 1Y) bl 100 310 03U so U 10 U] 5300 | 5900 | 4600 | 4500
671 1.0} 1077] 787 m' 01U 10 11 3 4 joul 1350 [XEAT] 1U 1 U] S400 47100 so00
381 7.2} tiva] 151 867 0ty 54 34 u_ 1o ] 820 3.03 U 10 1U| ss00 3100 1800
40| 7.4] 1om] sed 719 01U 87 | 87 1ol ol Tsoul 2% "o 1] 1 U 506 3700 | 4400 |
43] 73] 0] 651 ki 0.4 13 13 1Y] 23 430 4800 305 U E] 13 1500 4600 4800
43] 2.8 900] 336 647 0.t U 3.4 6.5 1ul 3 310 1420 005 U 2 2 5200 3300 800
45| 78] 84| 387 97 ot L [3 6 Ly 1u U] 1600 005 U 1U 6 _| 6300 3500 3800
a3] 77} 14301 854 984 161 F| 0.08 U[ 005 U w 105 TT] ] ) 1980 [ ool U ] 1| 7000 _§ 7a00 | 5700 | 6200
44] 7.9 t320] 908 1034 168 Flo1l |oit 10 18 3 14 250 2840 [T 10 & [10200 {0200 | 6300 £300
20| 73} 13951 847 953 121 F[0.05 Ul 0.05 U Bs_F1n) ; 3| 3030 3100 | em 1y 4 |10600 [11700 | 9000 | ssoo
63 Sul sSul 36 5uUt 7.3 sujl 15 | 16500 22900 01U 53U 130 111200 113500 |10800 | 11800
40| 6.4f 1730 1320 144 F| 0.07 2 3 & 1wyl 20 17600 2060C 03y 9.2 9.2 12400 12400 15100 | 1500
25/ 4] 10 k) 2.02 U] 0.02 U 2.4 214 10U 10 Ul 1750 18700 1.7 6.3 | 8600 8430 | 13400 |12000
23-Jan-96| ESA 2_§ 59| 716 340 316/ 236 F| 0.08 0t 0.9 0 004 10 U] 10 U] 1050¢ 12200 0.3 Ul 188 a6 §| 5900 5740 Te80 0
22-Apr-96|ESA 431 70| 11301 670 i3] 4% Fl .05 Ul 044 § 243 1246 [002 10 U] 40 7] 10800 18200 1 05Ul 03 3301 | 8240 8270 | 9490 | 960
er 1996,
333 16 Flooz U 3.45 201y ey SE80 05 Ul 1.02 4990 33530
444 130 Flooz U 0.58 oy 10200 2.0 3250 4710
Fitk] 150 Fl 002 U 0.76 10 Ui 12200 11 8010 6650
29-Jul-9T|ESA 110 1PEF| oy 0.3 001 Ul 10Uy 11900 5.9 7150 589¢
‘Suﬂ-ﬂul Calealations - Undetects set to tore -
i Mean 41 1t02] 630 BOO 161|002 |009 19 §0 9. 0.02 [X] B9 5128 [F1] [ [] 135 7.6 | &899 2180 | 008 | 6429 |
Standard Deviabion [} 204; 190 213 41 |04 | 023 15 6.3 88 1002 14 {na 6370 7894 0.03 [] 1B a8 | 259 2639 | 3391 | 3639 |
Ho. ofﬁlﬁsl 11 20 20 22 11 12 13 3 n 13 4 n 19 23 19 1] 3 23 19 ra i n 19
D = Dissohved €003 = Calcium Carbonate Cd = Cadimiumn Hg = Mercury S04 = Sulfate F= FieMd CN = Cyamde
T = Tatal recaverable Ag = Silver Cu = Copper Fb = Lead TODS = Taotal Driasoived Solids L =lah PCE = Tetrnrhloroetiylens
U = HNet d J; value rep detection limit A = Arsenie Fe = [ron Mn = Manganese Zn = Zing

] = Estimated

“Alng knawn 8y sampling stations 5-02A, SW-0J4, Argentine Taibs A, 5-02, and RA-SW-04,
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TABLE B-1.5

Dolores River Side Channel Side Channel Downstream of Columbia Tailings
Water Quality Data Summary
{Sampling Station DR-1-5W)

r Hardness [ Alkafinity .
Date Sampled| Consuttant| Flow| pH| TDS| $O04|(as CaCO3| (a3 C3€03) | AgD T | C4.D | Cd-T| CN | CoD | Cu-T | FeD | Fel Pb-D Pb-T | MnD | MnT | ZoD | ZnT
pml(su)mgL)iep/Ly]  (eng/L)l  (egl) | Qugrl)f (upl) | (w/L) | (wy/L) | (mp/L}] (/L)) Cug/Ly)| (ugl) | (ued) | (ugly | (o) | (ugf) | (opll) | (ugpfL) |

16-0¢t.95|PTVESA 100] sl “3ss] 360 258 105 LY 0.02 UL 002 Ul 925 | &1 19 39 o290 | 11400 0.26 127 2070 2150 2760 2820
25-Jan-96| ESA M| 71| a0d] 170 n 123 Fl 005 | 005 62 5.6 17 17 5430 5900 3,76 611 1] 1000 1030 1610 1650
23-Apr-96]ESA 193] 60l 417] 180 309 70 F] 005 uf 0.0s U] 986 [ 957 Jom Ul 31 81 8030 {1 12200 0,21 UJ 13 2220 2170 3100 3110

Delores River Corridor Remedistion Completed in October 1996.
23-0a-96[ESA 169 65] 206] 130 214) 97 Fl 002 U 5.32 001 Ul 5 6090 1.09 1660 1950
22-Jan-97|ESA we[ 70] 3% 150 256 177 F| 0.2 U 503 13 6050 0.60 1350 1810
17-Apr-97|ESA 6] 62| aml 230 5 125 Floo2 U 10.7 61 12900 275 3330 4390
30-Tu-97[ESA s 721 12| 20 672 4« Fl 01U 0.2 10 U 93 0.5 U 66 65

Statistica) Calculstions - Undeteets set 1o tera

[Mean ] 5922 w7 250 106|001 | 002 7 | 78 0 2 46 6847 9333 ) 49 10.6 1678 1783 2241 2527

Standasd Devistion 14157 usl 103 91 4 looz Jom 16 1.0 19 33 I 3430 211 39 1042 652 1356 773

No. of Samples | 3 7 7 7 7 7 3 7 3 2 7 3 7 3 7 3 7 3 7 3

D = Dissolved CaCO3 = Calcium Carbonaie Cd = Csdmium  Fe = lron 504 = Sulfate F = Field

T = Total recoverable Ag = Silver Cu = Copper Pb = Lead TDS = Tolal Dissotved Solids L=Lsb

U =Not d d; velue rep detaction limit  As = Arsenic CN=Cyanide  Mn=Mang Zn = Zinc

) = Estimated NM = Not measured - Jee conditions in channel,
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TABLE B-1.6

Dolores River Upstream of Santa Cruz Site

Water Quality Data Summary
(Sampling Station DR-2-SW*)

Hardness| Alkalinity
Date Sampled| Consultent [Flowt pHI TDS| SO4|(ns CaCOY)| (as CaCO3} | Ax-D AgT | AT | C4-D | €I-T | CuD | CuT | FeD Fe.-T Hg-T PoD | Pb-T [ MnD | Mn-T ]| Zn-D | Zn-T
_ _} Lefa)] (s.u )t (mg/L)] (mg/L) gl) (mpl) ) (ugl) ) (ug/t) f (ugL)| (ugl) [ (up/ly | (epL) | (ugdl) | (ugd) | (/L) § (uwl) | Qg | Cu/l) | Cug/L) § (u/L) | Cup/L)
20-Nov-B0|Gibbs & Hill} 21| &8F 500 217 403 Wwul 1wu| wul] wu S0U 4 240 03U { soU| SoUf 670 420 420 |
16-Dec-80|Qibbe & Hilll 141 &9t 400] 179 wul wul wul wu sou 130 030 1 50U | soU) 450 800 600
20-Jan-81|Gibbe R Hll[ 17| 7.0] 408 192 28 10 WUl wul 1oy Sp | 3z 03U | S0U | soU] 430 200 200
26.Feb-B1|Gibba X Hill] 901 69 432| 200 332 0.2 wul 1wu| wul] 10U & 500 03U | s0U | 50U | 500 190 190
25-Mar-E) [Qibba £ Hill]  16] 73]  244] 120 353 ¢1u 1U 2 1u 1u QU] 50 095 U 1y 1U} sio 150 170
22.Apr-B1|Gibbs £ Hill} 100} 70 124] 337 114 01U 08 08 1 1 [T SouU| 820 029 1y 1U| 9o 60 100
13-May-8) [Gibbs & HIf 102] 7.1] 124 337 96.78: 91U Q7 0.7 1u iy 0U 1 200 025 1 ] 9 80 119
3.Jun-B1 |Gibbs & Hill[ 448] 7.1 711 987 47 0.3 01 0.1 1ul 50U | 1070 033 14 LUl 20 30 3
24Jun-R) | Gibbs K Hill} 92| 7.0]  113] 325 95 2.3 o1 U] 01Uy 1u U 50U 50 005 U |l rul 30 70 il
14.Jul.81|Gibbs 2 Hill} 11| 7.2] 107 328 78 91U 1.7 2 | 1 50U | 1760 005 U 14 1U| 3o 40 530
12-Aug-8Y [Gibba K HIllf n| 72| 159] 339 120 10 9.5 al 3.6 11U 1 U so0uUy 410 005 U |l LU} 8 50 bl
10-Scp-B1 [Gibba £ Hill] 57| 6.9] 190] &34 148 01U 04 b2 | U I u sou] 580 0.27 1u 1U] 130 80 ]
5-0ct-81|Gibbs & Hill 90| 72| 190] 616 137 Q1 U 05 1 1u i U souU| 3530 0.05 U 1 U PU] 120 80 130 |
13-Apr.B2| SRK 95| 65| 190] 58.4| 161 MOF| 005 U| 02 39 4.5 i3 6 2170 2640 Q1L | 10 10 330 | 380 500 980
17-Iun-£2| SRK 459) 1.9 70l _1639] 54 4F| 005 U 005U 22 43 19 20 QU] 580 0.03 10 15 kL] 50 40 110
13.0¢1-82] SRE. 70 _7.5]  26f %0 160 96 F| 005 Ul 005U 1.2 1.2 LU I U 30 160 001 14U 3 ] 210 160 230
25-Jan-83[SRK 14] 7.0[ 3541 134 270 15 L] 005 U] 0G5S U 1.5 1.4 2 3 50 270 oy 1y 1| 420 420 200 300
23.Feb-83|SRK 17 2] 374] 154 otU| 01U 1.1 1.8 Ly 3 005 1f 1y 1y 230 pil]
17-Mar-82/ SRK 221 101 21| 11 o1 uU)] oiU 1.7 0.5 F 2 70 130 Qos U 1u 2 290 %0 130 1920
26-Apr-83|SRK 150] 10 146 54 01Ul 01U 13 13 1uU] 1o 005U 1y 5 200 250
21-May-§3) SRK 137] 73] 196 53 010 01U 1.2 1.4 21 3 0.05 U 2 3 160 160
123-Jun-33| SRE. a5 12 71 18 01Ul 01U 12 16 7 7 200 120 005 U 1 3 70 20 20 430
26-Jul-33| SRK w69l 72 1) 54 Bl Ul o1U 3.7 1.3 4 [ ag05 U 1 5 0 80
30-Aug-83| SRK il 74| 138 50 01Ul 01U 1.7 1 3 § 9.05 U 11U 5 140 240
23-3ep-R3[SRK 451 70} 238 101 oIuUl 01U 0.6 1.1 [ 8 U 210 905 U 1uU LUl 290 2% 200 200
15-0¢1-83 | SRK. 233 93 Tl o1y 1 0.9 1 2 905 U g 1 150 150
16-Nov-83 | SRK 371 74| 330 148 01Ul 010 1.9 18 [ 3 50 U 260 0.05 U LU LU 390 3%0 199 190
14-Dec-83[SRK 151] 123 04 Ul o1l 08 08 4 3} 30 290 0.05 U 1 g PU] 390 30 p3.1] 230
19-Jan-84|SRK 15| 120 iUl 01U 1.5 0.7 3 1 905 U 1 k] 200 120
27-Mar-B4)SRK 262 &7 g1yl 01U 21 0.8 45 1 u QU] 330 0.05 U LU YU} 150 170 160 150
1-Jun.84| SRK 74 12 eLuU] 01wy 0.8 0.4 n 4 50 930 905U 1y 5 S0 50 50 60
12-Sep-84| SRK 219 70 91uU]l 01y 05 0.7 LUl 2 30 230 Q.05 U (i) 11Ul 120 140 50 ]
t4-Nov.84|EPAFIT 6.7 50U sUlloU 5U 5U| SU ] 40 199 01U U SU} 140 141 N0 14
6-Dac- 841 SRK 267 36 91u] o1y 04U] 04U 1uU 1U QU] 3to 005U LU LU 160 170 50 20
8-Sep-93]USBR 431 6.8] 2208 2vlo6U ) 14U] 14U ASU) 35U 106 19 00240 | 76U | 76 U] 130 136 ) 142 | 586
16-Oct-9S{ FTVESA 45| 13 286 1194 208 1MoLl 00U 402U .65 Q.43 oul 1oy 63 143 ik} ] 0.57 197 195 102 87
25-Jan-96|ESA NM| 63 3251 120 248 J0F| 005 U] 005U 0.9% 0.44 Ul 1oV £6 145 os4 UIl 107 | 203 pri] 74 80
23-Apr-96]ESA 53| 64 250 72 184 BSFlo0sU| 005U 0.38 0,40 wuj 1wy 60 200 015 UI| 06 i53 164 9 103
Dolores River Corridor Remediation Completed in October 1996,
4] 75| 228 80 169 121 F] 002 U 0.59 [LAY] 57 012 U 172 123
N 82 3ol 100 piki 112 F] 003 U 0.75 TR 80 951 259 173
J4] 70| 178 55 163 122F| 002 U .52 N3] 56 05y 109 128
ul 262 73| 142 26; 13 47F] 01U 0.3 Wy 53 sy 62 %0
Statisven) Cateulntions - Undetects set to Tero**
Mesn 86 227 73 182 110 0.00 0400 Q Q.46 0.30 7 1.8 57 294 0.00 003 9.90 145 153 B8 il
Standard Deviation 87 17 35 53 38 0.00 0.00 0 033 0.26 9.2 29 25 263 0.00 0.09 1.7 39 52 42 15
Mg ol'Smled [ 10 19 7 ki 12 ] 2 12 [ 12 ] 12 ] 4 **4 12 ] 12 3 12 1
D) = Dissolved CaCO3 = Caleium Carbonate  Cd = Cadmium Hg = Mercury S04 = Sulfate F = Field
T = Totel recoverable Ag = Silver Cu = Copper Ph=Lead TDS « Tota) Dissolved Solids L = Lab
U = Not detected; value tepresents detection limil  As = Arsenic Fe = [ron Mn = Manganese Zn = Zin¢

] = Estimated

Ll L] Eml

LLL L) Pl-c

NM = Not measured . Iee conditions in channel
* Also known as sampling stetions D-06, DR49T, and SW.08.
** The 5t. Louis Fonds Water Treatment Plunt began opersting in April 1984.  Prior dats was excluded in celculations.

1989-9] and 1993 data from Bureau of Reclemation report due 1o problems with dela qualicy.
Row rates collected from inactive USGS gaging station 4 miles southeast of Rico.
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TABL 1.7

Dolores River Downstream of Silver Swan Site

Water Qualilty Data Summary
(Sampling Station DR4-SW*)

Hardness|  Alkalinity
[ Dae s.nggl Consuttapt | Fiow| pH| TDS| 80¢] ucacon] scacon | agp | agT AT | cop | caxr | cob | cor | Fe | FeT | nex | pop | Po-T | MoD | MaT| 20D | ZaT
, o)l (o} (mgfLy] (gL} Gogl) | Cughy | ogl) | Gy | Gomld | ol | G | Gy [ (o) | (o) | o) | gty | Cogty | ot | Gy | (oaly | omiio ]
20-0ct-80 [ Gibbe & Hill kL 7.1 300 116 i U iy i0 U Uy U 30 U 03 U U 20U | 280 200 L
18-Now-20 | Gibbs & Hlt 2 13 324 150 10U ou oy 30 U 630 03 U ou 30U | 480 80 380
15-Dec-80| Gitibs & Hill 13| 7.3 394 167 10 U 10U 10 10 U 260 03 U 30U o] 470 320 320
19-Jan-81 | Gitbe & Hill 28 13 376 164 24 10 0 16 U 10 U 1wy 10 A4y 03 U U S0 U | 410 20 | 230
25-Feb-B1 | Gibbs & Hill 17 1.5 364 178 o 1470 10U 10 U 10 U 10 U 0 u 2re a3l oy 50 U] 250 180 1BG
igiar-8] | Gibba & Hill i2 76 500 2150 ALl ¢l U 2 3 1 n o | 260 0.05 U 1U 1u] 30 30 340
22.Apr-31 | Oibls & K 35 6.9 176) 413 121 0.1 0.8 1.2 U 1y U T30 005 U 1U 11U tio 120 150
13-May-81|Gibbs & Hil 107 7.3 136] 4.2 102 0.1 0.5 0.3 pi] 16 pily] 200 .48 11U 1u 20 10 230
3-Jun-81 | Gibte & Hil 431 69 o __9.87 A8 o1y &2 03 10 12 560 ] 1180 0035 U 1U 1 20 60 60
24-Jun-81 | Gibts & Hil) 104 7.3 1181 309 93 o1 U 0.2 0.2 1Uu 1 Ny hit] 005 U 1u 10 50 &0 50
16=Jul-81 | Gibba & Hill 170 1.7 85' 12.3 68 0.2 elul oa 13 13 il 0.03 U [ Y] Ly 30 40 koY
17-Aug-81]Gibbs & Hill 75 T4 ]4!' 34 129 10 0.7 3.4 kX 10 _lo 30 U ] 003 U iy 34 120 130 216
11-Sop-81 | Gibbs & Hill _63 7.3 203 23 139 ¢10 0.5 0.8 1 1 oy 550 005 U 10 4 170 140 140
5-Oc1-81 | Gibba & Hill 83 11 108 68.6 149 01U 1 .3 11U 1 U jou 310 005 U 3 3 140 130 160
T14-Ape-82| SR 133] 7 19| e07 156 WIF| 005U 005U i.9 23 7 7 U | 2440 0.01 U TU|_ 4 | 160 | 380 | 260 | 250
17-Jun-B2| SRK. 81 T4l 206 64 41 F 0.05 U 0.05 U 1.4 1.8 8 '8 B0 770 0.06 1u 2 3 ] 350 0 160 |
14-Oct-82| SRK 70 T8 316 110 183 103 F 0.0 U o3 U 1 1.3 11U 1u 119 400 _ 001 U 3 3 00 [~320 90 340
17-Mer-33|SRK 0| 73] 334 13 01U oy 1.2 1 2 4 U 180 005 U 1 L] 370 | 380 | 280 | 300
13-Jun-83 | SRK 15 101 pol 01U 01U 1.2 1.3 1 3 190 900 005 U 2 3 gl B0 160 420
22-8ep-83 SR 73] 252] ioe 21U 01U 0.8 11 10 [ soU| mo 0.05 U TU} VU] 340 | 3a0 | 2d0 | 260
13-Dec-83 |SRK 339, 129 Ly Y] ¢l 0 1 &9 1 AU [¥il] 340 0.05 U 14U 7 390 400 250 260
27-Mar-84| SRK 267 93 01U o1 u 24 1.1 34 1U Jou 180 005 U 1u 1U | 190 190 200 180
1-hm-84] SRK s ] 4 014y 010U 0.9 0.3 7 3 ritl B50 .03 U 1y ] 40 B0 40 30
12-Sep-84 | SRK 28 73 o1y 0l y 0.4 0.9 3 3 [ 230 005 U 11U 10 ) 330 | 160 20 110
G-Dhoc-84 | SRK 28 4 01U L3 V] .7 0.6 1 1U 80 00 005 U 1u 1] 1 190 100 110
B-Sep-93 |USBR 60 69 200, 22U 20 ¢ U L4 U 140 133 4.1 36.3 231 0 JeU| 760U ] 184 160 14.6 126
12-0c1-95 84 38 67 267 10 215 114 L 0.02 U 002 U 0.5 052 w0wu 10 U 143 228 (] 0.47 218 216 123 123
25 Jan-061ESA NMl 1.7 n 160 308 181 F 005 U 005 U 092U | 068U Wy 10 U 125 ELL] .13 10 320 315 145 143
23-Apr-96|ESA ) 70 232 ] 180 39 F 005 U 005 U 0.45 0.50 10 U 10U 19 s 0.1% U] 1A 115 126 100 111
dor Remed.
17i 114 F 0.02 U .33 wuy ' 12 0.4 U i73 124
i 147 F 0.03 U G710 o u - 141 0.5 U 260 T 178
174 160 F 002 U 0.53 10 U ' 108 03U 139 . 141
7 42F 01y 1 U 10 U - [ G5 U 48 36
Statistical Caleulations - Undetects ret o ero™* :
Wean [ 53 147 1) 211 116 ] 0 ¢ 0.6 0.3 2.4 i3 95 139 Q 0.04 1.1 174 1TE 06 108
Standard Devistion 16 76 g 32 A5 ¢ a 03 03 4.4 3.7 16 212 0 0.08 1.8 20 7% 49 36
Ho._of 5 10 9 5 ] 10 ki 1 10 ki [14] ? 10 7 3 == 10 7 10 T 10 7
D = Dissolved CoC03 = Cakcium Carbonate  Cd = Cadmi Hg = Mercury S04 = Sylfate F= Field
T = Tota] recaverable Ag = Siver Cu = Copper Pb = Lead TDS = Total Dissolved Solids L=Llab
U = Mot detected; vatue rep d Lt As ™ Areme Fe = lron Mt = Manganese In= Zme
1 = Estimated MM = Mot measurad - lce conditions in channel

* Also known as sepling stationa DR31T and E-10

** The St Louis Ponds Water Treatment Plant began operating in April 1984,  Prior data was excluded in ealeulations.
==+ Excluded 1989-9]1 and 1993 data from Bureau of Roclamation report due to problems with data quality. I

#=** Preliminary flow rates coflected from inactive USGS gaging station 4 miles southeast of Rico.
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TABLE B-1.8

Silver Swan Wetland Discharge

Water Quality Data Summary
(Sampling Station DR-6-8W)
Hardness | Alkallnity
Dt Sampled| Consuftant| Flow| pH| TDS| $04)(as CacO3) (s CacON | AgD | AgT | Cd-D | C4-T | Cu-D | CuT | PeD | FeT Po-D_| PbT | MnD | MnT | ZnD | Za.T
@'y_i_(_z-u [mgLlemg/D)] (gLl (mgly | ug/y | (ugh) | (o) | Cug/ly [ (o) | (og/Dy | Cupy | (og/D) | (wgl) | (ol | (o) | (usl) | (ugly | (upil) |

171-0ct-95 [PTVESA NM 7.2 211 34 180 134 L] 0.02 Ul 0.43 1.38 2.43 1wyl o 52 1300 3.11 159 133 333 328 146

24-11n-96[ESA/*NS

24-Apr-96 ESA 273] 7.00 132 42 193 153 F| 0.02 U] 0.02 L] 0.72 0.80 100 10U 3 15% 1.27 7.06 44 49 184 193
Dalores River Corridor Remediation Completed in October 1996,

1-Oct-96|ESA 31 7.3 I8 55 189 134 F} 02 U 0.87 10U 51 0.35 183 pri}

22-Jan-97|ESA/PHSE

17-Apr-97|ESA 236, 7.0 1% 40 201 135 F| 0.02 U 0.77 10 U 53 0.55 181 191

31-Jul-97 ESA 480 6.3| 169 26 122 97 Fl 61 U .50 10 U 126 0.70 209 127
Statstical Calculations - Undetects set fo zero
[Mean ] 260 217 43 177 131 0.00 0.21 0.85 1.62 1] 1] 63 728 1.20 33 150 191 211 320
Standard Deviation 183 29 12 32 21 0.00 0.30 033 |13 1] 1] 36 [ 311] 1.12 107 65 201 74 179
No. of Sll'l'lEltsl 4 3 5 5 3 5 2 5 2 3 2 3 2 5 2 3 2 S 2
D = Dissohed CaC03 = Calcium Carbenate Cd = Cadmium Hg =Meroury 504 = Sulfate F = Ficld
T = Toial recoverable Ag = Silver Cy = Copper Pb=Lead TDS = Total Disaohved Solids L=Lab
U = Not detecied; value rep ts detection limit  As = Arsenic Fe =Iron Mn = Manganese Zn = Zine
§ = Estimated

*NS§ = Not Sampled duc 1o ice/2¢ro flow conditions

; File: DRESW XLS; Sheet: wq-preseniation; wa?




*Alsc known as sampling stations DR2ET and D-09.

TABLE B-1.9
Silver Swan Adit
Surface Water Quality Data Summary
(Sampling Station DR-7-SW*)
) Hardness | Alkalinity
Dute Sampled Consuitant Flaw| pH| TDS| S04} (s CaCON|(aCaCO) A-D | AT | A>T | Cd-D | C4T | Cu-D | Cu-T| FeD FoT | HpT | Pb-D | F6-T | MnD | MnT n-D In-T
a1 g/ L)l Conr) [ (oo} [ Cop/L) [ o) | o) | conl) | gL | cuprly | gLy | Gty | (gl | gy [ o) | ug/t) [ Cogl) |
30-Oct-BO1 Gibba & Hill 22l 1.8 RR4 1RR 10 oy 10 U L) 9350 DIV 30U U 3080 3400 3400
20-Now-80| Gibbs & Hill 43] 7.4 916 284 20 20 louyj 10 4 U 5600 03Ul SoUl U 2050 2400 3400
17-Dec-80]Gibibs & Hill 43 2.2 00 243 WYl wul jou 19 3060 6900 0301 3oU| soul 8o p]i] 1500
21-Jan-81 | Gibbs & Hil np 2] s ns B6E 1oU] W0 10 | 10 | 1m0 8000 | 03 U| 50U| 300 7420 2800 | 7800
23-Feb-81]Gibby & Hill o IR E) $40 320 B3O 3.7 100] 10Ul 10d] 10U} IGO0 8400 03 4] SUl sou] 2300 4200 4200
13-Mar-8| | Gibbs & Hill 451 69 952 324 B35 o1y 1y 4 4 3 3330 5200 205 U 10 1U] 2650 2800 3000
11-Apr-81[Gibs & Hill 67] 6.6 48 171 676 o1y 12 12 1y 1 2160 3640 0.05 U 14 1Y) 1080 1300 1400
11-Muy-81 | Gibbs & Hill 34| 10 N8 Pl 755 1y 1.2 13 1 1 3050 3660 005 U ] § 1630 1800 1800
21-Mey-81| Demes & Moore 327 788 355 L o] WUl 1wyl 1Y) 100] 5180 3200 03U] souUl 10U 1800 1800 190D 1900
1-Jun-81| Gibbs & Hill 7 12 882 2124| 753]| o010 32 13 1u 1 U B0 211¢ 03 U 1V VU 180 2400 2400
24-Jmn-81 | Gibbs & Hill 21 73 793 169 748 011 18 1B 16 pi) 50U 3500 005 U 1y 1 U] 2230 2100 2600
14-Jul-81 | Gibbs & Hill 7 13 £95, 244 734 01U 34 4.4 J JLYT 120 3700 005 U 1y 1] 2050 3100 100
12-Aug-81 | Gibbs & Hill i8] 714 1028 26 854 gy 12 7.5 iy iu 130 570 [ A RY) i 4 2690 2400 2700
11-Sep-81 | Gibbs & Hil 21| 691 1012 279 Bd6 0.1y 33 33 1 ki o0 Ta00 0.05 U 1u 9 21710 1700 1700
7-Oxct-81]Gibbe & HT 27| 68 92 267 197 01y E) 3 1 1 2140 3800 005U 1o 9 2060 2500 2600
1g-Jun-82 | SRE. b d 2 I 0 T 353 933 588 L | 005 U] 0.07 8 ] 26 27 oy 380 001 U 1U 1 Uf 1510 161¢ 2000 2000
17-Mar-83 | SRE 99| 7.2] 1160 304 LAy oo 1.6 1.1 11 it 00 220 005 U 1uU 3 480 510 1810 1010
12-Jun-E3 | SRK 193] 69 590 st 01Ul 01U 4 43 30 32 130 970 005 0 ] 3 17350 2050 37004 3900
22-5ep-B3|SRK 14a] e8] 1w0n| 300 01U} 01U 19 T 19 13| 26 seul 30 0.1 1] 1yl 400 400 | 1400 | 1400
15-Diec-83| SRK gl 266 01U] 01U 2 1.9 13 n 70 20 | oosu]l 10] 1yl 3s0 380 1200 1200
12-Aug-91 |USBR o0 57 943 4V 4Ul 30U 1 0.8 3y U 4520 4650 01 U] 30Ul 30Ul 1390 1240 780 763
14-1ul-92 |USBR 1B] 3.7] 636 0.1 0.3 39 0.13 0.4 [} 23 3107 3260 0.3 2 7 493 732 31 ol
ls-S_Gﬂ‘USBR 31 68 30 10U 1w 1y 1) JuUl s Ul 23U 800 10300 003 U AUl 7.4 1800 1800 S0 80
1-Jun-3S[PTIESA 0] 34 605 368 427 F j ool 3 kALY au 0V 10Ul 1500 1680 05Ul 90 116 621 634 34 61
17-0c1-95| PTUESA 18] 5.7] 798| 180 669 350 L [0.02 U 002 1) 1 i1 O U] WUl 270 7580 66 | 94 1340 1450 733 78
| 24-Jan-96| ESA 13] &1 B34 190 724 490 F f0.05 U] 0.03 U Q.98 12 Wyl 10Ul 850 B630 1.6 11.3 1680 1660 903 888
24-Apr-S6 ESA 431 33 650 ] 394 MoF oo Ul oMU 0.7 1085 10U} 10Uk 18% 1930 $0 19 18 631 345 4B
Dolotes Rivet Corridoy Remediation er 1936, '- :
23-0ct-96| ESA 10.71] 6.0 910 200 38 $64 F |00 U 0.72 i0 U |_E370 36 1700 BB~
22-Jan-9T| EQA NM] 6.5 B30 170 Py 496 F | 0.03 2.66 wu 5210 1.2 1560 )
\ 1i-Apt-97|ESA NM| 3.9 733 130 644 420 F | 0.02 U 129 wu - 2590 6.6 £90 501
3-hul97 ERA 135] 5.7 686 140 399 A5 F ) 01U 1.3 10U 3120 4.2 563 367
Statisticat Calculstions - Undetects sot to 1ar0 !
Mean 49 21 246 750 486 Jool lo2 12 4 FE] 4.1 87 2694 4870 0.0 1.8 | 33 1598 | 1146 1749 1975
Standard Deviation 43 139 ] 103 8 003 [124 36 | 40 [ 41 | 81 [169 | 3693 3178 61 | 27 | 42 120 | etz | 1jo0 | Ius
Me. of 27 k.l 7 21 10 16 21 b} 31 ¥ 3 27 | M 27§ 14 3l 27 k1 13 3 27
D = Priasolved CaCO3 = Calcium Carbonate 4 = Cadmium Hg = Mercury 504 = Sulfate F = Ficld
T = Total recoverable Ag = Silver Cu = Copper Pb = Lead TDS = Tolal Dissabved Solids L =Lab
U= Not & d; vahue rep dat, limit As = Arsenic Fe = [yon Mn = Maygeness Zn = Zine
T = Estimated NM = Not measured - lce condigons in channelBackwater

File: SIT195U2.30LY, Sheet: wg-presentation; Update: 973297




TABLE B-1.10

Santa Cruz Adit

Surface Water Quality Data Summary
(Sampling Station DR-8-SW*)

Hardness| Alkalinity
[Date led] Cossullant Flow} pH| TDS| SO4|asCaCO3 @ CaCOY) | AgD | Ag.T| As-T | C4D | Cd-T | Cu-D | Cu-T | FeD | Fo-T | HgT | FbD { Ph-T | MaD | Mo-T | ZaD Zn-T
ol u)] ] (gD (rgL)) Guwl) | (ofL) | oy | /L) | Copl) | (gt | o) | Com) { Cony | Cogfty | og/) | Comy | (o) | /i) | (gL | oL |
3 Oct 80 Qibbse & Hil) nl 730 11s 295 30 30 20 60 50 L 2870 03Ul 50 S0_ U] \560 5800 5800
20-Nov-80]Gibbs & Hill 22} 64 1140 285 0 20 10 40 50 U] 340 03U 50U S0 U] 1520 1300 1400
17-Dec-80] Cibbe & Hill 22] 66| 1156 310, 124 pad} 20 10 20 50 U] 3s0 a3 Ul S0 U O U [ 1540 7500 7600
21-Jan-81 1CHibbe & Hill 36) 631 1040 345 1954] Ul oy 20 3¢ 50 1) 630 g3y Sol 0 U | 1410 6200 | 5200 |
23.Febu8! |Gibby & Hill 36l 671 1356 393 1030} 0.6 1oyl oW 10Ul 1¢U]l 50U 530 39U U] souU | 1260 1100 FLOC
23.Mar-81 | Cibbe & Hill 27} 661 1184 395 1072 1 Ul 4 13 1% 50 U] 470 2 10 117 [ 1280 1100 1K
23-Apr-8] | Gibbe & Hill 36 64] 1140 326 1008 0.1 U 3 3.5 12 14 50 U| 610 o5 Ul 11U 1U | 1230 1100 1200 |
11-May-81 | Gibta & Hill st &6 1212 426 1042 0.3 U 1. 1.6 2 25 50 U] 150 .48 1U 1U | 1250 1290 1400
21-May-81 | Darnes & Moore 444 1048 &L 10 Uf 1Id 10 X 50 90 __|2170 g3Ul 50U 10 1240 | 1260 1980 i080
i-Jun-81 | Gibbs & Hill 13] 631 1163 Lyl 980 01 U f 2 1¢ 10 50 U] 420 10 1U L | 1060 12 1200
22.Jun81 | Gibba & Hill 13] 63| 1060 264 930 0] U 1.5 1.5 7 17 50 U] 350 0.05 1) 1U L) &0 12 1400
14-Jul-8] |Gibbes & Hil) 2] 63 1191 347 1009 0. Ul E 32 15 22 50 Ul 350 0.05 U 1 U LJ 30 £200 6200
10-Aug-8] | Hbts & Hill 6.4 1302 342 1088 1.2 15 15 75 164 50 Ul 1640 905 4 37 n 410 4200 4200
11-Sep-81 | Ghibbe & Hill 271 63| 1253 370 1025 01U 3 3 9 11 o Ul 290 .05 Uj u [ 1400 9500 9500
B-Oct-B1 {GHbbe & Hill 2] 64| 1164 359 1042 01U 3 3 7 7 50 Ul 260 Q.16 U 1171210 1690 1700
15f 85| 1182 498 951 442 L | 008 (014 27 4 310 310 50 U 2680 0.07 1U 7 1570 | 1650 Fo 8700
83| 1210 548 01 Ul 9.1 Ul 97 108 290 11750 50 U| 3750 sy 1uUj 22 3000 | 3300 11100 [17200
435] 18 (5] 315 0l U ey 13 20 115 St 110 930 gos Ul 2 5 400 850 5600 | 6100
0.58] 16 004 411 01 U 0l b 56 65 58011040 50 11 2360 0.05 U u y 1700 | 1860 8800 | 9900
1090] 453 01 Ul 0l U 57 66 230 11920 50 Ljj 5330 (.03 U Ul 10 2530 | 2700 SO00 | 14R0)
50] 62 0g 956 572 F 10.03 9 [ 83 90 55 604 9.5 U] 0.1 . 1290 | 1230 2990 | 287¢
14] 6.6 1050 28¢ 914 692 L 1002 Uj002 U 2.1 2.4 14 3 51 268 0.23 4 203 212 1310 1340
1] 67 998 2N 933 640 F { 0.05 U] 0.05 U] 23 23 16 6.1 48 198 074 | 131 164 | 166 1200 1210
42.4| 60 1090 260 843 580 F {002 U1 002 U 22 2.2 21 2t 108 217 .5 Ul 0.32 0.8 254 266 1220 1230
Dolores River Corridor Remediation Completed in October 1996
23-Oc1-96 | ESA B.13] 65| 1210f 280 1020 690 F | 0.02 U 1.96 14 59 02Ul 018 U 203 1300
22-1an-37 14.7] 72.7] 1110 250 919 750 F 1 0.08 1.98 12 63 9.5 U 180 1160
16-Apr-37|ESA 35| 72| 1060 300 930 645 F ] 003 2.17 17 49 05U 396 1200
30-Tub-87 [ESA 271] 63] 1080} 280 858 $55F | 01U 3.5 21 35 05U 351 1480
Statistienl Caloylations - Undstects sot ¢o zero : !
| Mean [ 24 1137 as0 930 626 0.02 2.5 [+ 14 17 71 242 7] 24 1166 0.57 14 4.4 1135 {1383 3701 5018
Standard Deviation 13 9t 77 &0 90 0.03 1.7 22 27 131 S35 35 | 1358 2 1.0 8.7 678 | 1062 3258 4562 |
No. of Samples 24 7 2 22 10 13 18 1 28 24 28 24 28 24 23 28 24 1 10 28 24
D = Disolved Cal003 = Coleium Cart Cd =~ Cadmy Hg = Merewry 504 = Sulfate F =Ficld
T = Tolal recoverable Ag = Silver Cu = Copper Pt = Lead TDS = Total Dusolved Solids L=Lab
U= Notd g, value rep detaction limit As = Amvenia Fo = Irom M = Manganese Zn = Zinc

) = Eatimated

* Also known as sampling sations [-08, Sexta Cruz Adis, and Sania Cruz A,

! File: SIT175U2.XLS; Sheet: wq-prasentation; U;*S‘QW?




TABLE B-1.11

Santa Cruz Wetland East Drainage
Water Quality Data Summary

(Sampling Station DR-9-SW)
- Hardness | Alkalinity
Date Sampled] Consultant| Flow] pH| TDS| SO4 (31 CaCO03) {51 CaCO3} | @D | Ag-T | AT | Cd-D | Cd-T | Cu-D | Cu-T | FeD FeT Hg-T Pb-D Pb-T | MaD | Ma.T Zn.D Zn-T |
)] (s.0 )} mp/) KmpL (mpL)  (mw/L) | | (/L) | (/L | QL) | (/L) | Cug/L) | (upl) | Cuplly | Quprly | Cup/l) | fusll) [ (uedy) | (uel) | Cug/L) { (ugp/l) | (upL) |
1-Jun-93 | PTVESA 10| 73] 542| 200 452 242 F] 0.03 11Ul 4 10 U 20U 207 702
17-0c1-95 | PTUES. 25 616] 240 505 275 L] 002 U] 0.02 U 104 | 1.01 100 00 105 182 0.10 0.31 505 508 199 192
24-Jen-26|ESA N 71| 700] 240 593 322 Fl 005 U 005 1 1.3 |206 10Ul 12 433 1620 018 Ul| 48217 730 1620 258 317
25-Apr-96|ESA 197] 7.0{ 526 180 434 240 Fl .02 U] 902 U 195 1192 wul 1wo 98 159 05Ul 005 028 202 206 592 612
Dolores River Corridor Remediation Completed in October 1996, \
23-0ct-96|ESA 67] 69] s76] 200 433 264 Fl 002 1) 0.61 10 U] 247 . oit U 854 169
22.Jen-97 |ESA NM| 7.9 324] 160 421 276 F| 0.02 U, 0.66 10U 372 i 05U 1110 9
17-Apr-97]ESA 256] 73] 357 @5 319 175 F| 0.02 1] 0.68 10U 147 05U 621 24%
30-Tul- 97 |ESAMNS ] -
Statistical Calculations - Undetects oot t0 2¢r0 -
Mean 129 549] 188 430 256 | 0.00 [ 0 L5 17 0 4 _200 654 0 002 1.8 6504 578 342 374
Standard Devistion 95 105 50 BS 45 |00 0 Q 1.2 0.6 0 7 157 837 0 .04 16 333 411 ~ 213 216
No. of Samples | 5 7 7 7 7 7 3 1 7 3 7 3 7 .3 1 6 3 7 3 7 3
D = Dissolved CaCO3 = Calcium Carbonate  Cd = Cadmium Hg = Meroury 504 = Sulfate F =Field
T = Total recoverable Ag = Silver Cu = Copper Pb = Lead TDS = Tota) Dissalved Selids L = Lab
U =Hot detected; value represents detection Limit As = Arsenic Fe = lon Mn = hManganese Zn=Zine !
1 = Estimated NM = Not measured - Iee conditions in channe]

*NS=Not sampled due 10 overflow from the Dalores River.

File: SANTACZ XL S, Sheet wq-presentadon; Updwed. 97225
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TABLE B-1.12

Santa Cruz Wetland West Drainage

Water Quality Data Summary
{Sampling Station DR-10-SW}

Hardness | Alkalinity

Date Sampled | Consultant| Flow| pft| TDS| SO¢}as CaCO3] (83 CaCO)| AgD | AGT | AsT | CaD | Cd-T | CuD | CuT| Fed | Fer | HgT | PbD | Pb.T | MnD | MnT | ZaD | ZaT
. {(mpm}{(s.u.) | gLy [ Cug/L) ) (up/L)} dug/L) | (wal) | (ug/Ly | (us/L) | (ug/l) L) | (uaf) | (ugl) | (uad) § (uaty | (uefl) | (ugfl) | (upl) § (upfy |
170005 [PI/ESA__| 04u] 67 M L[0ll (003 280|260 | 2¢ | 30 |16 684 0.14 176_|_ 1 367 _| 530 | 3554

24.Jan- 96| ESAPNS
25-Ape-96|ESA ool 5.3 726 290] 573 260 F} 002 U| 0.05 U 12 _[425 | 36 |17 74| 1450 05U 005U o020 | 999 | 912 | 1180 | 1230
Dolores Rives Carridoe Remedistion Completed in Oclober 1996

23.0¢1-96| BSA/*N3
22-Jan.97|ESA/NS
17-Apr-9HESA NM| 73] 1080 320 903 530 F| 0.02 U 1.52_ 19 52 65U 194 773
31-]1.11-97]55.\ <4] 7.0] 98] 190 760 450 F| 03 U 1.70 10U 10} a5 u 366 516
Statistieal Caleulwtions - Und: act to zero
Mean | 33 9421 30 758 405 1003 o002 2.54 | 345 23 112 97 1072 ] 0.04 1.03 438 540 765 387
Standard Devistion 57 151 81 137 115 | 606 1002 120 1119 24 1] 47 549 0 0.07 1.04 k11 385 N an
Mo of Samples 2 4 4 4 4 4 2 1] 4 2 4 2 4 2 3 4 3 4 2 4 2
D = Dissolved CaCQN = Calcium Carbonate Cd = Cadmium Hg = Mercury In=Zinc
T = Tatal recovereble Ag = Silver Cu = Capper Pt = Lead F = FieMd
U =Nt & d; value rep ts & jom limit As = Arsenic Fe=Tron vin = Manganese L =Lsb
J = Estimated NM = Not measured - Jee conditions in channel/Mon-channelized

*NS = Not Sampled due 1o ice/zero flow condilions

File: SANTACZNLS; Sheel wq-preaentation; Updated: 923597




TABLE B-1.13

Sulfer Creek above Discharge to Silver Swan Wetland

Water Quality Data Summary
(Sampling Station DR-15-SW)

- Hardness | Alkalinity
Date Sampled| Consultant | Flow EH TDS| SO4/(sa CaCO} | (a1 CaCOY) | Ag-Dr | Ag-T | Cd-D | Cd-T CN Cu-D | Cu-T Fe-D Fe-T Pb-D Pb-T Mo-D | Mn.-T Zn-D InT
(gpm)| {s.u.){ mg/L}|(me/L) (me/L)l  (med) | (upfl 20 (o) | oy | (med) ! Cuol) | (uglyl {ugl) ! dupf) § (wpll) | (upd | (upd) § (uglLy | GuplLy | (updl)

18-Oct-95|[PTI/ESA 26.9] 73] 13 25 101 30 L]l 003 |oo2U) .18 1.13 10Ul WU 20 1. 20U 151 1.70 10 U 16Ul 70 162

25-Jan-96| ESAM*NS '

2&AE~96 ESA 292 8.0 87 14 67.2 44 F| 002 U] 0.02 U] 075 0.99 1¢ Ul 10 U 20U 101 1.36 §.61 5 U b 132 147
Dalores Biver Corvidor Remediation Completed in October 1996,

23-0ct-96|ESA/*NS

22-Jan-9HESAMNS :

17-Apr-97|ESAY* 756 81| 124 18 30.1 52 F|lo.o2 U 0.60 J{L8) 20 U, G.88 5U 103

31-Jul-97|ESas** 26 11 18 15 65.3 4 F] 01U 0.5 10U 20U 0.80 sU 75
Statistical Calculations - Uindetects set to rero _
Mean I 173 115 13 78 55 0.0] 0 Q.76 1.06 0 Q 1] 3 1.14 5.18 0 5 120 1535
Standard Deviation 142 19 5 16 17 0.02 0 0 0 0 0 ] 3 0.35 489 0 & 40 1
No, of Samples] 4 s 4 4 4 2 4 2 0 4 2 4 2 4 2 4 2 4 2
D = Drissotved CaC0O3 = Calciwn Carbonate Cd = Cadmiumn  Fe = Iron 8504 = Sulfate F = Field
T = Total recoverable Ag = Sitver Cu = Copper Pb = Lead TDS = Total Dissolved Salida L=Lab
LJ = Mot detected; value represents detection limit As = Arsenic CHN =Cyanide  Mn = Manganese Zn = Zinc
J = Estimated
*NS = Not Sampted

**Sampling swstion DR-15a-SW was relocated | 5¢ yards downstream from station DR-15-5W after construction.

File: SULFURCR. XLS. Sheet. wq-prerntation, Updated: #2397



TABLE B-1.14

Rico Boy Adit
Surface Water Quality Data Summary
(Sampling Station DR-16-SW*)

Hardness|  Alkalinity
[Date Sampled] Comsgltant Flow) pH| TDS| 504]|ss CaCO¥ 23CaC0OY) | AgD | AgT | AsT } CA.D | C4.T | Cu-D | Cu-T | FeD | FeuT | HeT | PED PE-T | Mn-D | Mn-T Zn-D Za-T
wmfeo) GoL) gl gLl ) | ) TGl e o [ | oy T Gy | ot | oy TGy | cun o) [ Can | conty |
| 15-8¢p-92 | USBR** 2¢] 701 1120 100 10U 10y 3 SUl /U 27 100 U4 350 0.03 U 3 U 3_Ul 30 269 1100 1300
18-0c1-35 | FIVESA 251 70 160 330 982 876 L | 0.02 U] 0.03 21.1 2.4 10U n 50 {3630 018 14.1 1030 1020 5550 9820
22-Tan-56 |ESA 2.0 8.1 180 3 104 T08 F | 0.05 U] 005 U 2490 | 237 10U 10U 60 72 0.2 UF| .61 Ul 945 934 5850 2730
24-Apr-96|BSA_ 13] 78] 1166] 320 946 SO0 F | 002 U[ 002 U 174 170 | 10U 10Ul 46 13 | 05 U]018 UF| 035 918 | 903 | 5240 | 9320 |
Dolores River Corvidor Remediation Completed In October 1996,
73] 1350] 390 1020 €S F [ 002 U 150 10U 63 238 811 9080
8.3 12000 2350 1920 675 F | 007 17.0 10U 72 0.5 888 8140
74] 987 2% 1010 460 F | 002 U] 15.6 10U 62 03 U 1270 1620
6.3 B4 200] 1030 693 F 0.1 U 13.9 16 0 52 3 1934 7690
1122 a7 1007 641 9.01 0.01 17, 20.7 ! 4 59 {1346 o043 48 it13 951 8642 9557
167 &9 2 89| 003 | 002 37 | 34 [ 6 B_[19795 0 o8 | 80 19 | sl BIS | 38)
5 7 7 7 i 7 7 3 ] 3 7 3 1 3 1 7 3 2 3 ¥ 3
D = Dissolved CaCO3 = Caleium Carbonate Cd = Cadmium Hg = Mercury 504 = Sulfate F = Field
T = Total rocoverable Ag = Silver Cu = Copper Fb = Lead TDS = Total Dissolved Solids L=Lsb
U=Not d 4 valus rep deteciion limit Az = Arsenic Fe = Iron Mn = Mangancse Zn=ZTme:

} = Estimated

* Also knowm as sampling station DRDOL48T.
*~ Sample location may have been confused with Santa Cruz Adit because Zinc values do nvot reflect more receni data. September 1992 data were not used it the stutitical caleulations at this station.

File: SIT178U2 XLS,; Shest: wq-prescniation, Updated: 9/23/97
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TABLE B-1.15

Dolores River Downstream of Santa Cruz Site and Upstream of Silver Swan Site
Water Quality Data Summary
(Sampling Station DR-18-SW)

Hordness |  Allalinity
Date Sampled| Consultant| Flow) pH| TDS] SO4{{zs CaCO}| (s CaCO3) | Ag-D | AgT | Cd-D | Cd-T | CN | Cu-D | Cu-T Fe-D Fe-T Ph-D Ph-T Mn-D | Mn-T Zn-D In-T
tw) mgfmeL)l  @e)l (L) | o/l [ (/) | Conl | o) { (engy} oy | (/L) | Cony | o) | o) | (o) | oy | (o) | (gl | Comiy |
25-Jan-36|ESA NM| 74| 3801 150 293 136 FI 0.05 Ul .05 U] 6.74 0,58 Wwol 1oL 154 96 glery] 1ol 300 307 [T 146
23.Apr-96[ESA Hos4| 6.3 235 72 190 88 F| 0.05 U] 0.05 U] 0.47 0.50 10Ul 10U 3] Iikd LI Ul 109 140 140 120 123
Dolores River Corridor Remediation Completed in October 1996,
24-0ct-96|ESA 15777 76| 234 90 172 120 F| 0.02 U 0.52 10 U 107 012U 180 123
23-Jan-9F|ESA NM| 900 293] 119 212 128 Fj 0.02 U 0.57 10 U] 145 0.5 U 257 164
]?-M-W}ESA 29982| 69] 182 56 160 88 F} 002 U] 0.52 10 U 122 05 U 127 134
30-Tul-97[ESA* 117593 73] 12t 23 T4 46 F] 0.1 1] 0.3 U 10 U 68 sy 32 41
Statistical Calenlations - Undetecta set to zero
Mean I 47604 T 241 34 184 101 & 0 0.4% 0.6 1] 0 113 350 0 1.06 176 . P 120 135
Standard Devistion 47060 89 &4 i | 34 0 a 0.35 0.1 0 ¢ k2] 65 0 0.04 9] 113 42 16
No. ofSamples| 4 [ [ é 6 6 2 [ 2 & 2 & 2 [ 2 -] 2 6 2
D = Dissotved CaCO3 = Cal¢ium Carbonate Cd = Cadmium  Fe = Iron 504 = Sulfate F = Field
T = Totsl recoverable Ag = Sitver Cu = Coppexr Pb = Lead TDS = Total Dissolved Solids L=Lab
U = Mot detected, value represents detection timit  Aa = Arsenic CN=Cyapide  Mn = Manganese In=2Zinc
¥ = Estimated NM = Not measured - Ece eonditions tn channel

* Preliminary flow rates cotlecied fiom inactive USGS gaging sistion 4 mijles southeast of Rico.

o
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B2  Post-VCUP Surface Water
Sampling Field Parameters



TABLE B-2 RICO POST-VCUP SURFACE WATER SAMPLING FIELD PARAMETERS - 1996 and 1997

.l.

SAMPLING DATE pH TEMP SPECIFIC DISSOLVED Fe(l:I) Fe(tot) ALKALINITY FLOW (cfs)
STATION  SAMPLED (C°) CONDUCTANCE (QOXYGEN (mg/L) (mg/L) (mg/L)
(uS/em) (mg/L) ; as CaCO,
SVS-5 10-22-96 8.0 0.0 112 10.4 0.02 0.41 50 1.64
SVS-5 4-16-97 8.4 1.8 119 9.8 0.01 0.84 191 2.33
SV§-5 7-2997 7.6 8.0 112 8.6 0.18 1.39 69 5.68
$VS-8 10-22:96 8.0 2.7 183 7.0 0.07 0.54 101 2,32
SVS-8 1-21-97 8.9 0.0 190 7.7 0.00 0.00 115 iced up
SVS-§ 4-16-97 7.2 5.0 196 9.6 0.0‘} 0.08 86 2.27
SVS-8 7-29.97 7.5 10.1 169 8.4 0.02 1.16 70 6.05
SVS-11 10-22-96 7.6 8.3 721 3.1 26 7.40 98 non-channelized
SVS-11 1-21-97 8.3 0.5 390 7.0 0.10 0.45 110 iced up
SVvSs-11 4-16-97 7.6 9.6 810 8.0 1.92 382 127 non-channelized
SVS-11 7-29-97 73 16.0 1055 4.7 3.02 4.41 133 0.11 %
SVS-12 10-22-96 7.1 6.0 501 3.1 5.90 6.80 116 0.10
SVs§-12 1-21.97 7.6 3.2 493 6.1 9.00 10.3 130 0.12
SVS§-12 4-16-97 6.7 10.5 807 59 10.8 11.8 150 0.11
SVS-12 7-29-97 6.5 8.5 822 6.5 7.00 12.6 138 0.13
DR-1-SW 10-23-96 6.5 6.8 270 1.9 5.70 6.60 97 0.38
DR-1-SW 1-22-97 7.0 1.8 283 9.4 4.60 5.00 177 0.25
DR-1-SW 4-1797 6.2 3.1 385 8.2 5.20 13.5 125 0.14
DR-1-SW 7-30-97 7.2 10.5 99 8.5 0.15 1.24 44 77.6
DR-2-SW 10-24-96 7.5 1.4 184 10.7 0.03 0.09 121 40.7




TABLE B-2 RICO POST-VCUP SURFACE WATER SAMPLING FIELD PARAMETERS - 1996 and 1997

SAMPLING DATE pH TEMP SPECIFIC  DISSOLVED Fe(Il) Fe(tot) ALKALINITY FLOW (cfs)
STATION  SAMPLED (C°) CONDUCTANCE QOXYGEN  (mg/L) (mg/L) (mg/L)
(1£S/cm) (mg/L) as CaCO;,

DR-2-8W 1-23-97 8.2 0.3 219 10.8 0.05 0.09 112 iced up
DR-2-SW 4-13-97 7.0 5.7 195 8.8 0.02 0.14 122 73.7
DR-2-8W 7-30-97 73 10.0 111 8.4 0.02 0.60 47 262%*
DR-4-8SW 10-24-96 7.6 0.0 183 9.4 0.19 0.21 114 38.8
DR-4-SW 1-23-97 8.3 1.1 235 9.9 0.12 0.17 147 iced up
DR-4-SW 4-18-97 7.0 3.1 191 9.7 0.08 0.19 100 70.3
DR-4-SW 7-30-97 6.9 10.6 117 8.6 0.03 i.73 48 262%+
DR-6-SW 10-23-96 7.3 4.1 226 4.5 0.06 0.09 134 0.07
DR-6-SW 4-.17-97 7.0 11.9 262 8.6 0.03 0.16 135 0.57
DR-6-8W 7-31-97 6.3 12.8 203 1.5 .13 0.40 97 1.07
DR-7-8W 10-23-96 6.0 11.2 868 33 8.60 9,20 564 0.02
DR-7-SW 1-22-97 6.5 7.5 731 5.5 4,00 6,80 496 backwater
DR-7-SW 4-17-97 5.9 11.4 724 3.1 2.30 2.50 420 backwater
DR-7-8W 7-31-97 5.7 10.9 702 4.3 3.09 3.21 415 0.30
DR-8-5W 10-23-96 6.5 17.0 1178 is 0.01 0.14 690 0.02
DR-8-SW 1-22-97 1.7 6.3 929 6.8 0.02 0.14 750 0.03
DR-8-SW 4-16-97 7.2 15.0 1131 4.5 0.01 0.20 645 0.06
DR-8-SW 7-30-97 6.3 15.8 1103 4.2 6.00 0.09 555 0.06*
DR-9-5W 10-23-96 6.9 1.7 480 2.3 0.25 0.40 264 0.15




TABLE B-2 RICO POST-VCUP SURFACE WATER SAMPLING FIELD PARAMETERS - 1996 and 1997

SAMPLING DATE pH TEMP SPECIFIC DISSOLVED  Fe(ll) Fe(tot} ALKALINITY FLOW (cfs)
STATION SAMPLED (C°) CONDUCTANCE OXYGEN  (mg/L) (mg/L)  (mg/L)
(1S/cmy) (mg/L) as CaCO,

DR-9-SW 1-22-97 7.9 1.8 397 8.1 0.30 0.48 276 ice/snow
DR-9-SW 4-17-97 7.3 6.8 329 8.8 0.09 0.33 175 0.57
DR-10-SW 4-17-97 7.3 12.3 1002 11.3 0.03 0.04 530 0.01*
DR-10-SW 7:31-97 7.0 14.2 947 5.8 0.00 0.12 450 <0.01

DR-15A-SW 4-17-97 8.1 6.7 97 9.6 0.05 0.00 52 0.003

DR-15A-SW 7-31.97 7.7 11.4 100 7.7 0.00 0.00 45 0.66
DR-16-SW 10-23-96 7.3 13.5 1198 5.5 0.05 0.14 685 0.01
DR-16-SW 1-22-97 8.3 3.5 439 8.4 0.10 0.10 675 0.01
DR-16-SW 4-16-97 7.4 11.8 1060 6.6 0.04 - 0.23 460 0.02
DR-16-SW 7-30-97 6.3 12.9 695 6.0 0.21 0.80 695 0.01
DR-18-SW 10-24-96 7.6 0.1 168 10.1 0.14 0.15 120 35.2
DR-18-SW 1-23-97 9.0 0.4 219 10.7 0.16 0.16 128 iced up
DR-18-SW 4-18-97 6.9 5.9 200 9.1 0.07 0.19 88 66.8
DR-18-SW 7-30-97 7.3 10.3 103 8.1 0.01 130 46 262++

* Estimated fiow rates
** Preliminary flow rates collected from inactive USGS gaging station 4 miles sewthigast of Rico
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Weather Conditions: _(_ lpan 5&.:1 ; M2°E , .Slugki [ce in gégm_«!;é,
Sampling Personnel (Signature): (@}_/\ ‘.M/‘-«-—

FIELD MEASUREMENTS

° Elev 2456
pH/Temp: _B.0H4 / 0.0 ¢ Dissolved Oxygen (mg/L): 14.3 & 0.0% (L)
’ 0O ('OrrCC%(cl \H. 8o, e =\ O, W 043}1_

Alkalinity (mg/L as CaC0Q,): _50.0 Caleulated Streamflow (cfs): _ f.(p&

Specific Conductance/Temp. (uS): _LLQ_,LQ.QK

O
Fe (I)(mg/L): _2RGrTs  Fe (total)(mg/L): __O.4 |

COMMENTS: _ Foc ot Snow meld

WATER QUALITY SAMPLES

LOULD.  lofaltitu s _HN0s _Dissolved Metals, Hordaness
OOt A4 L ToS, TS5, SOy

Site Sketch: T

40' np {Aom br‘:'a’é-&
f \ o
~

C:\lormstfieldisucfwar. frm ;‘-”—ﬁ)



<24, ESA CONSULTANTS INC.

4

SURFACE WATER SAMPLING FORM
Station ID: SVS-9% Project Name: R\CD
Location: _Silwen (K balow Qegenhing G200 (};«_%me
Date: _(o/ 22/%b Time: _{ 40O Gage Height: _nA

Weather Conditions: (L @ax Ske , Snows on banks

0
Sampling Personnel (Signature): ._{(_ CA “ p 0}./\__

FIELD MEASUREMENTS
pH/Temp: __ % '041/ 2.7°¢ Dissolved Oxygen (mg/L): 3.8 @ 4. 0°c(Ked >
DO Correctivem = QA.2 2 O = L.O eap
Alkalinity (mg/L as CaCQ,): dot Calculated Streamflow (cfs): _2.32
Specific Conductance/Temp. (uS): _ | B 3{/ 3,35 ~ .
Fe ()(mg/L): __ 07 Fe (total)(mg/L): __« 54

COMMENTS: __ (o \oalen | cocks ane Sdainsd sravag

WATER QUALITY SAMPLES

golz5 of2zf, 245 _Yes HAMO 3 Diss. Md‘dﬂ Ha«\cluesq
0o 2L 0 “ Ko e 105, T35, S04

7 = Zap Tow
L
Site Sketch: ' }{?
plzc[ 30 /—';:'_, &/ juen Cek

) Sam :
NT lpuntrod bridgt l — /

M/;E;\\”;’//

C:\forms\lield\surfwir. frm




s, ESA CONSULTANTS INC.

N

SURFACE WATER SAMPLING FORM

Station ID: __ SV S ~ 1§ . Project Name: Rice
Location: ol S abowe \uer

. Flun~g !
Date: f0f21f9(0 Time: 300 -Gage-Height: o 22

Weather Conditions: ___C.{g2e~ Sy Snaw an bauka ~ 25°¢

Sampling Personnel (Signature): 4&4\ MM

FIELD MEASUREMENTS
Elev Q)20 &4 .
pH/Temp: __ 1. G?lf/ %> Dissolved Oxygen (mg/L): 4.4 @ 10°¢ (field)
- Do Lovvechon= Hd 401 =31yl
Alkalinity (mg/L as CaC0,): _7 8 Calculated Streamflow (cfs): Nt Messored

MNow - Charaelizd

Specific Conductance/Temp. (uS): _ 721 / 8.2°¢C

Fe (I(mg/L): _2 - 60O Fe (total)(mg/L): 7.40

COMMENTS: (e Wolen,  Ceddish oronqe Sodime K
WATER QUALITY SAMPLES

OOIXT  fof22/9, >.05 HAJO 1%, (s =
DOWLS ‘e " [} e TDS;_T‘-‘:"_S L Y

\ ’ e p
Site Sketch: &m?‘é’({ %0 Z

AP from Gonfience

v

C:Aforms\field\surfwir.frm
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SURFACE WATER SAMPLING FORM

Station 1D: j\} S-12 Project Name: R(CO
Location: Qr_:ag,i\\a \ o L;ﬁq s Kae &
Date: (0/22 (9¢ Time: _4.0¢ Gage Height:

Weather Conditions: __ (o a St n{ Dnew e ek« _ ~ o g
Sampling Personnel (Signature): A}& 5.QOA"-‘*—~

FIELD MEASUREMENTS
Elev 4,170 $+ .
pH/Temp: j_ﬂ_,L_éuo_'C Dissolved Oxygen (mg/L): _H.4 (Gz\dD
00 Qovreckion: -4 * 0.7 ""i_'!__rné)\-_

Alkalinity (mg/L as CaCO;): o Calculated Streamflow (cfs): __Q.10

Specific Conductance/Temp. (uS): 50t7/ b 3

Fe ((mg/L): 5.30 Fe (total)(mg/L); __&.3.0

COMMENTS: (

WATER QUALITY SAMPLES

OOy 10)27/% 475 s HNO3 Diss. Motals  Hidnoas

00130 o — DS 155 Soy
0ot3Z Vo el PLE
OO o [SY 8| Pc =
o034 no ) PcE
00 135 a._&e,s H/_\XZ&, Dss n’(ﬂ;o.(67, Heedneas
00 136 | No — TDS T25  Scu
00137 no Neaoy C yans de
~SiteSkECh:
Ore
06138 No Hcl Fee
00140 no Hct PeE

Ciforms\ficld\surfwnr. frm



= ESA CONSULTANTS INC.

B

SURFACE WATER SAMPLING FORM

Station ID: _DR-1-Sw Project Name: Pin
Location: _Eoat Chennal @_bawﬂ. 4O w2 %lcm Coitlusnce wyf Mo Sl an
Date: Id! 23/% Time: __3:40 Gage Height: __AMa

Weather Conditions: CM-} . WMdLO; A R 2

Sampling Personnel (Signature): 4 \.éq q%/_

FIELD MEASUREMENTS
. Cle¥ 2304t o s
pH/Temp: _é.4§ ,/ 6.8 ¢ Dissolved COxygcn mg/L); _ 2.3 @7 e @l )
Do Covvection= 2.7 & 013 = L4 enic
Alkalinity (mg/L as CaCO,): _ 9% Calculated Streamflow (cfs): _ Q. 377

Specific Conductance/Temp. (uS): _ 278 :/ 7.3°
Fe (ID)(mg/L): _5.7 . Fe (total)(mg/L): _ 0. &
COMMENTS: _Qa_rl_?&Sé.waﬂ Locks . 74/”14;{ Shen on LITLA

WATER QUALITY SAMPLES

00153 hslte 350 _yged HNO Diss. Mefals , Houdress
00(54 : Ne N TS, T3S, Soy

00(55 “__ Mo NaOH Cuaa@

Site Skatch:

C:\Mormsifield\surfor. (rn



ESA CONSULTANTS INC.

wﬂllla

SURFACE WATER SAMPLING FORM

Station ID; DR-2.-Su} Project Name: IP.\(.{,

Location: _taost Riee Boidy - Fast Siclo r.%é b:-(o«ls Picor

Date: _{e/a /% Time: _loQ Gage Height: _AA

Weather Conditions: __ liea N (Celtan ~ 45°F
Sampling Personnel (Signature): _-— /l \AJLM

FIELD MEASUREMENTS
E\g\} 8,3‘00-04— N
pH/Temp: 7.51 / L4’ Dissoived Oxygen (mg/L): 14. & 3% mf)la,(‘;t:\'l,
’ O QDTI'&C‘Hor\: \Q.igko.‘f;; l_q_‘_}__r‘ﬁ.sh_
Alkalinity (mg/L as CaCO,): [P Calculated Streamflow (cfs): _ 40.7

Specific Conductance/Temp. (uS): HH/ 2.0 .
Fe (IN(mg/L): 203 Fe (total)(mg/L): + 09
COMMENTS:

WATER QUALITY SAMPLES

TagNo,  Date/Time Filtered Preserved  Analysis

00{L0 o 1S vyﬂ HAC 3 Diss. Mﬂu’s . Hond o 55
0016 ' ' Ve - DS Tss SPy
Site Sketch:

C:Aforms\field\surfwte. (rm



a8 ESA CONSULTANTS INC.

N

SURFACE WATER SAMPLING FORM

Station ID: _DR -4~ S 13 Project Name: ___\2iCo
Location: ic A
Date: JO/ AFLTA Time: Gage Height: __ A
Weather Conditions: _Clegu 5'&3 N 5f WﬂtMEMP is 0%
Sampling Personnel (Signature): -M «MVVV
FIELD MEASUREMENTS

Ciev 900 Gt

pH/Temp: 1,53 _ 0.0% Dissolved Oxygen (mg/L): \2 & O.0% ()

: PO lovrechion =13 3 OF2 = T M mete-
Alkalinity (mg/L as CaCOQ,): IH Calculated Streamflow (cfs): _328

Specific Conductance/Temp. (uS): _[fB{/ _0.2°%

Fe (ID(mg/L): __»1% Fe (total)(mg/L): ¢ 2\

COMMENTS: __Sempled o £ banll
WATER QUALITY SAMPLES

00150 iofeqp” 90 _yeh HAO Diss. (M. s, Hordwess
00157 %0 _Na — TDS T55 S0y

Site Sketch:

Ciformsificld\sucdwtr. fom



=4 ESA CONSULTANTS INC.

®
|

SURFACE WATER SAMPLING FORM

Station ID: _ DR -L~Sw) Project Name: Ris

Location: _ Suluen Suwen logdlonds ot Llow ‘}o Delores D

Date: 10{ 23/ Time: _{040 Gage Height: _ A%

Weather Conditions: __ L Wan |, Caln , ~ 40°F P&—kcku& Show _on q/mep
Sampling Personnel (Signature): —ﬂ Bé& wﬁL_«\

FIELD MEASUREMENTS

Tlev 36k St
pH/Temp: __7. 327/ 4.1 Dissolved Oxygen (mg/L): _b.3654.6% (L)
wo Corrmmaetom L, 24 0.3 = 4'5’.‘1“\’_6\1_.

Alkalinity (mg/L as CaCQ,): _I 3':{ Calculated Streamflow (cfs): _O. 03
Specific Conductance/Temp. (uS);: 22&/ 4.0 .

Fe (I)(mg/L): _+0& Fe (total)(mg/L): .09

COMMENTS: _ ¢ (soee Chonasl (vo € &‘M'MB )
WATER QleerY SAMPLES

Q043 (o23/36 bige _Yen Haos  _Diss. wﬁ', Hoeduness
oo(4y i o — TDS,TSS, S04

Site Sketch:

Cformsificld\surfwte.frm



SURFACE WATER SAMPLING FORM

Station ID: _DR -7 -S4l . Project Name: _Rico
Location: __Silven Siuan adit S00p - 2" é/\am Oridin
Date: _iofz3/% Time: %0 Gage Height: __ A8

Weather Conditions: Q@, %&2 gé SAous On a'no-«.--&? ~ (S
Sampling Personnel (Signature): Q}Q szl/-\ :

FIELD MEASUREMENTS
Dlev 3615 S¢
pH/Temp: _5.95 / .z Dissolved Oxygen (mg/L): 4.t © 1.0 (Celdd
' RO Covrechion = 4 2012 = 3.3 ol
Alkalinity (mg/L as CaCO,): S¢4 Calculated Streamflow (cfs): __0.024

Specific Conductance/Temp. (uS): 9_@3/ 0.1°¢

Fe h(mg/L): _ 4. Fe (total)(mg/L): " e 2

COMMENTS: __fe S‘(—gﬁ.h.i/\.c.‘_l‘ﬂ Chaang (
WATER QUALITY SAMPLES

cotdl  llerpe 945 _Yed HMNO< Diss, Md:.ﬁs’, Handres <
0142 . _fo — ToS, T55, SOy

Site Sketch:

C:Aforms\field\surfutr. frm



ESA CONSULTANTS INC.

N

SURFACE WATER SAMPLING FORM

Station ID: __DR-%- 5w/ Project Name: Rico
Location: ,S_.wlu Ceva Octi‘l , Sm{)&cﬂ @ adit dosn
Date: 10/23/9¢ Time: _2. <0 Gage Height: _ A

Weather Conditions: LLOMJA_A\&__. lw\.w;;qa ) ~ 49 ‘F’, Pa«‘&—fw S cré S Ao
Sampling Personnel (Signature): A\,A w-od—av'f‘—-

FIELD MEASUREMENTS
Tley ILA0Ck
pH/Temp: _#.50/ _ 17.0% Dissolved Oxygen (mg/L): £. 4@ 16.5°C (Gedd
DO forrtthen= WG £0773 =35 Mo

Alkatinity (mg/L as CaCO,): _ (A0 Calculated Streamflow (cfs): __O.O1F__

Specific Conductance/Temp. (uS): 178 / y5.4 ¢ o
Fe (I)(mg/L): _ <Of Fe (total)(mg/L): __« 14
COMMENTS: .&‘ht(g Fe &&aa'm.ﬂfi 2n Podﬁ S 4 A bsrdaA a.l:%la.i

WATER QUALITY SAMPLES

00151\ lofe3fe 245 lzm HMO:, Bassowé’ W‘S, Hmc('uss;;nc(. Hﬂ
00:51 n " Mo TS 1354 So,(;

Site Sketch:

C:Aformstfield\surfwts. frm



=
~ad, ESA CONSULTANTS INC.

SURFACE WATER SAMPLING FORM

Station ID: _ DP-9-Sw Project Name: Rico

Location: _Sada (rua [uethnd Angeneqe (ecd) To Dolores Diven
Date: _10/23/9 Time: _N45 Gage Height: __ ANA

Weather Conditions: _((&en , s1. wada N 58°F

1)
Sampling Personnel (Signature): 4 \A -[/&N\

FIELD MEASUREMENTS
Elev. SLTO & .
pH/Temp: 693/ 2.1 Dissolved Oxygen (mg/L): 2.2 & 10T, (Gierd)
f ' PO Covrechomn=3.3 %012 = 2.3 Al
Alkalinity (mg/L as CaCO;): _ 269 Calculated Streamflow (cfs): __ Q1S

Specific Conductance/Temp. (uS): _4&0 / 6.8 ¢

Fe (M)(mg/L): _« 2% Fe (total)(mg/L): __ + 40

COMMENTS: ﬂ.‘a"\ Wwolth, |, ne 5“"5._..._'/\;’\q L~ (AMJ
v

WATER QUALITY SAMPLES

00 IH5 P23ft6 Nso  _Yer HNOs Diss. Metads , Houdnass
00 46 e » Ne — DS, TSS, S04

Site Sketch:

C:\forms\heldisuriwte. fem



ESA CONSULTANTS INC.

¥

SURFACE WATER SAMPLING FORM

Station ID: __ DR - (- [l Project Name: Rico
- { H N
Location; _Rico ‘Bou‘ ‘nnb.'{"‘ 20 dpwon ﬁ“m au {r«‘v\
Date: _{0/22/ %4 Time: _2. 00 Gage Height: NA__

Weather Conditions: Pad'lx-\ Ckﬁ-ud,q_. s. ':Nl%a A~ BO°F

Sampling Personnel (Signature): \6 M

FIELD MEASUREMENTS
Flev, 335 o

pH/Temp: _T.26/ 13, 5 Dissolved Oxygen (mg/L): L.l @ V3.0°C (fied)

Do Covredion T.lo ® O ‘_‘:;,_‘-3' e b
Alkalinity (mg/L as CaCO,): _ 35 Calculated Streamflow (cfs): __0. Q09
Specific Conductance/Temp. (xS): 1198 /[ _12.9 .
Fe (I)(mg/L): _+05 Fe (total)(mg/L); __ « (4
COMMENTS: et on_chennel . aduon a

WATER QUALITY SAMPLES

Tag No.  Date/Time Filtered Preserved  Analysis

00147 [93fa6 72:45 4o HNO, ‘° Lls ~a el
00148 L, gg - S5 O

pO(49 v Ye HANO= Mﬁk‘)——m Mztals . Haol
o080 L Ny —_ DS TSS SOy

Site Sketch:

Cforms\fieldisurfwtr. frm



ESA CONSULTANTS INC.

lﬁlllh

SURFACE WATER SAMPLING FORM

Station ID: _DiR 18-S Project Name: __[ACO
Location: __DQLMMBDA%F Aot ot -
Date: _lﬂszb@__ Time: _{000 Gage Height: ¥ s,

Weather Conditions: _{' len , Celim , N HO'F

Sampling Personnel (Signature): _ 7 /J \jhu@u,m

FIELD MEASUREMENTS
Elev = Joas & o .
pH/Temp: 759{/ a4 Dissolved Oxygen (mg/L): 14 O o (L)
Do Corvtrbipn= 14 x0.12= _‘__Qi"“":"""
Alkalinity (mg/L as CaCQ;): __ {20 Calculated Streamflow (cfs): _ 3515

Specific Conductance/Temp. (1S): _LG:‘S// 8.2

Fe (I)(mg/L): _«i4 Fe (total)(mg/L): __ o (5

COMMENTS: _ Suraplod _u}{‘lM Foad  bonk
WATER QUALITY SAMPLES
Tag No, Date/Time Filiered Preserved  Analysis

J0i5% Cragise 105 “ue S KA O Diss,. ﬂfu.'l‘c..(ﬂ y f'(cmc(ae‘s‘s
00is% ! - ZLZO - TOs ; TSS". 501

Site Sketch:

C:formsi\field\surfwae. frm



i ESA CONSULTANTS INC.
T_— 2637 Midpoint Drive, Suite F
AW Fort Collins, Colorado 80525
(970) 484-3611 (970) 4834-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: __ S\JUS~§ Project Name: _RA\(( tost VCUP
Location: /OJﬂ daensivem dé CLL[NUZ s Silven GL
Date: {“2':27 Time: /Y41 2 _

Weather Conditions: jééhﬂ“ Snowy_ "~ Z2G°F I (5 #45‘1 Snew
Sampiing Personnel (Signature): 66&"(_9 DA M’M

FIELD MEASUREMENTS

pH/Temp: 3:.85 /oot Dissolved OxygenfTem(p (mg/L): /0‘?/ 0.0°¢C
’ ovrte gy =\ -1*0‘!\w?1«~5h-

Specific Conductance/Temp (uSicm): [0 // 0.9 °c

Fe (I1) (mg/L): _ (.00 Fe (total)(mg/L): __ 2. 00 ®
Alkalinity (mg/L as CaCO,): _ {9 Caiculated Streamflow (cfs): Net  Miasued
- jeed wp -

COMMENTS: _Dee  on e hoanel ec(g,e

WATER QUALITY SAMPLES
Tag No. Date/Time Presecrved  Analysis

00lGh (- 20-F7/ 145 HNOs  _Diss Melols, Hacdress
DoleT X J — _TDhS, T3S, SULFATE

Stte Sketch:

Cafoemsthickisuefwte. frn



ESA CONSULTANTS INC.

S ——7 2637 Midpoint Drive, Suite F
<./ Fort Collins, Colorado 80525
(970) 4843611 (970) 484-4(18 FAX
SURFACE WATER SAMPLING FORM
Station ID: _SVS~ ]| Project Name: Bst VCUP
Location: Seep Flow olbove toflience o/ Silven Crak.
Date: _1-2{-97 Time: |3H45
Weather Conditions: _Sno /_l(& Lgﬂﬂq ~25°F , [ 57 14/\45/(. SO
Sampling Personnel (Signature): acl?c,(« DA ﬁﬁm
FIELD MEASUREMENTS
E‘ﬁv Cﬂ! 20 ‘(“t“ .

pH/Temp: _§.33/ ,05% Dissolved Oxygen/Temp (mg/L): _ Ze 8/ 0.0°%C hatdd

Do Corrmation A8 A4 oM\ = Lo\
Specific Conductance/Temp (uS/cm): 39(;7, / 0.4°

Fe (11) (mg/L): 0,10 Fe (total)(mg/L): _ (3. 95
Alkalinity (mg/L as CaCO,): _{[D Calculated Streamflow (cfs): _&_g[%afc
COMMENTS: _f2_Axide dopossty on nocks ,» ¢ hannal
WATER QUALITY SAMPLES
TagNe,  Date/Time Preserved  Analysis
00164 i-20-972/ (345 HNOS Diss._Metals , Harcdness
00105, v o — TDS, T5S, SUULFATE

Site Sketch:

C Aot he kst v



ESA CONSULTANTS INC.

2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 4844118 FAX

SURFACE WATER SAMPLING FORM
Project Name: _R{CO Bt VCUP

Station ID; 5\/6 - li
Location: JA?AW JE L:.o\%é Sggp -~ 5_" éa_om mg;,‘n
Date: _|-21-97 Time: _/o45

Weather Conditions: Sr_w;,gg'ﬂﬂ »Ztakf‘h ~25°  L&5° -éuzsé SsnoewuJ
Sampling Personnel (Signature): /Be.:ﬁr_f? 5& j/m

FIELD MEASUREMENTS

€ lev 411044
pH/Temp: _1. 58 / 3.2 ¢ Dissolved Oxygenf’l‘emp (mg/L) Belo / 1.0°¢
! c,v-c_ T2l %La‘;( o"l\--L;“'*"S(‘-
Specific Conductance/Temp (uS/cm): 493 / 3.0¢
Fe (total)(mg/L): _ /03 .

Fe (1) (mg/L): _ 2.0
Calculated Streamflow (cfs): __O.(2

Alkatinity (mg/L as CaC0Q,): _130

COMMENTS: _f¢ oxide diposity /n honat
WATER QUALITY SAMPLES
Lol _ Mﬁﬂ_‘{j __N_OL _Diss. N?e{o.lﬁ Hacdness
00(¢3_ ! TDS, T3S, SULFATE

Site Skeich:

CMarms\Geldisurfae frn



ﬂiit

Zadh, ESA CONSULTANTS INC.
R 2637 Midpoint Dreive, Suite F
Fort Collins, Coloradn 80525
(970) 434-36)] (970) 4844118 FAX

SURFACE WATER SAMPLING FORM

Station ID: _DR-{ "5\)\{ Project Name: _RACO Hst VCUP
Location: (elusliaTailings Sido Chonnal = 4084 4p from Dotoves B. riflisence
Date: _|~2a-97 Time: {430

Weather Conditions: =~ 3O°F \ MM, 2-4 L of Snopw on ?/fmrg

v
Sampling Personnel (Signature): /Bgd’d? >& w“ ﬂfz;evﬂT

FIELD MEASUREMENTS
, Ciey 2000 ]
pH/Temp: _2.04 [ (8% Dissolved Oxygen/Temp (mg/L): 2.2\ @ 5.5 (fied)
! (e’ "}C-fC-."'Ic-r‘:=l.3.o A O, = Q‘\-\ {')"\fb‘l._»
Specific Conductance/Temp (uS/cm): 233 / 2.1%

Fe (I) (mg/Ly: _ 4. 0 Fe (toal)(mg/L): _5-O

Alkalinity (mg/L as CaCO,): {77 Calculated Streamflow (cfs): _0.a5
COMMENTS: _Fe Oriple on tocks in cAa..,.La/p

WATER QUALITY SAMPLES

anl?% I, ZZ,ZZ/‘UO HNO 3 Diss lee;(a.ls% Hacdness
o229 Y — ThS, T3S, SULFATE
Site Sketch:

C orwsifictlisuctwtr_frm



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(9701 484-3611 (970) 484-41 (8 FAX

"I'lil

( [Eiﬁuw

SURFACE WATER SAMPLING FORM

Sution 1D: __DR-2- <)  Project Name: _RACG Rt VCUP
Location: _oler2s ;Q«M@O (dest Rico Baidq o

Date: _1-23%-97 Time: _JOi30 °

Weather Conditions: jzg It dnoew> b n part [2 Ars

Sampling Personnel (Signature): /B,J_& ><3 ﬂ/m

FIELD MEASUREMENTS

£lev 00 $x .
pH/Temp: __ﬂ%éﬂ_}_t Dissolved Oxygenchm (mg/L) 15.0 e M _gn OSTC (Laid)

o Corvtddm = 15,0 igb-l& \0% 1’"!'3\'..—
Specific Conductance/Temp («Sfecm): _ 219 7/ 0.3°¢

Fe (II) (mg/L): _0.05 ’ Fe (total)(mg/L): ___(2.07 .
Alkalinity (mg/L as CaCO,): __ /{2 Calculated Streamflow (cfs): _MQM&MJ " lee
COMMENTS: _fncliusivd jc2 on chennals éaéq.e

WATER QUALITY SAMPLES

001 8N i-23- ?7/ /o}o HNO= Disgs. ngl(al% Hasdness

0pIfS ‘ _TRS, T35, SULFATE
001 806 - < Moz _Duss  Medels | Hasduess ( Dape)
0ol$7 s X _TDBS.,. T5S, SwucfAts ((Dupe)

Site Sketch:

C Aforms\ficklsuclwee frm



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3G11 (970) 484-4118 FAX

gillln

@
d ﬂ

SURFACE WATER SAMPLING FORM

Station ID: _ DR-4-sW Project Name: _R1¢(( Bt VCUP

Location: Dolores River @ ¢ometony

Date: __}-23-97 Time: _0900

Weather Conditions: W
Sampling Personnel (Signature): /Bod?tp /PN
FIELD MEASUREMENTS _
Ele,\J %\boo g;l"

pH/Temp: _$.32 / L1% Dissolved Oxygen/Temp (mg/L): _13.9 '*-00_(-' (&ad)
! T2 Tovrtclery 13 ¥¥ 02 = 4G mﬁ""

Specific Conductance/Temp (uS/cm): Z 3‘5(/ . ¢
. Fe (II) (mg/L): B (2 Fe (total)(mg/L): __ O.t7
Alkalinity (mg/L as CaCQy): _J4F Calculated Streamflow (cfs): _ Nore Meused - Lee

COMMENTS: _Eyfensiye (€€ on éa./gy az( Chora(

WATER QUALITY SAMPLES

TagNo.  Date/Time Preserved  Analysis

00180 (-2397/ 0500 HNOs  _Diss, Metals, Haedness
00LR1 (¢ i — TDS, TSS, SULFATE
Site Sketch:

C Mormsthcidisurfwir,



. [ESA CONSULTANTS INC.
? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525

(970) 4843611 (970) 484-4i 18 FAX

SURFACE WATER SAMPLING FORM

Station ID: _DR-7 - S\) Project Name: _RA\CO  Bst VCUP

Location: __ SILVER SwaN AdIT

Date: _(-22-97 Time: _J1OO

Weather Conditions: ¥ 30°¢ C’zwdm ) Cokm 2-3 4 01’\ S oa a/mwr'p
Sampling Personnel (Signature): /XM&XS IWtern

FIELD MEASUREMENTS

Elev 3¥7§£f .
pH/Temp: &.48 /) 2.5% Dissolved Oxygen/Temp (mg/L): 13 rrid@ 0% (Lot
’ DO Correabnr = 1.8% 012 = Sl rmaiy

Specific Conductance/Temp (1:S/cm): _T7 31 !/ b.O'c

Fe (If) (mg/L): __ 4.0 Fe (total)(mg/L): __&s & .
Alkalinity (mg/L as CaCO,): 490 Calculated Streamflow (cfs): Mn"'_[ﬂﬁ_-mef{

ren- Chennelizad § Lackigder
COMMENTS: Lofllo G Samplys @ Smp) Souncs . Ctfrapll To_plotune

e _ et phn
Dol vooln
WATER QUALITY SAMPLES
oo J_L?-_Z,LLL_"_ HNO3 Diss_ Metals , Hacdness
go t75 “ —  _TDS, T35S, SULFATE
Site Sketch:

C Afarmsiicldizurctwir om



ESA CONSULTANTS INC.
. 2637 Midpomnt Drive, Suite F
X~ Fon Collins, Colorada §0525
(970} 484-3611 (970) 4844118 FAX

' ﬁflns

iy
!

SURFACE WATER SAMPLING FORM

Station ID: _DR=8- Sl Project Name: _RACG Bet VCUP
Location: _Santa Cevr Adit

Date: _[1-22-97 Time: O848

Weather Conditions: "~ 30°F Ao snow _ﬁ%‘l‘ [2hrs  2¥3 L4 58 Sacwen gdo«-c(
Sampling Personnel (Signature): /XoJr_Q ><S uﬂﬁ’;ﬁv\.ﬁ‘

FIELD MEASUREMENTS

Llev _%q_of_\.- . N
pH/Temp: _ 7.7 / 6.3% Dissolved Oxygen/Temp (mg/L): 3.5 anede @ w.0% {Eield )
DO (ovetihert Q.5 % 2.3~ [,.§ ol

Specific Conductance/Temp (uS/cm): _ 929 / X4

Fe (II) (mg/L): __+02 mq/L Fe (total)(mg/L): _o I

Alkalinity (mg/L as CaCQ,): 740 Calculated Streamflow (cfs): _0.0%%

COMMENTS: _Sampled. §_pgasuned dischenge adit opering.

22 /n channg

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved  Analysis

Qo170 1:32-97/0%40 HNOs  _Diss Melals, Hocdness

0017/ TRANT ——  _TDS5 TS5, SULFATE

ool72 o MN0. . Dise Melels Hondwoss (Filter blank )
0017 - “ e ULEAT: e b

Site Sketch:

CAformstfeldisurfwr oo



a4 ESA CONSULTANTS INC.

== 2637 Midpout Drive, Suite F
Fort Collins, Colorado 80525 .

(970) 484-3611 (970) 4844118 FAX
SURFACE WATER SAMPLING FORM
Station 1D: __DR-F~Sw/ Project Name: _RACO Bt VCUP
Location: __SAANTA ¢@uZ_[WETLANDS DISCHARGE.
Date; _[-32-97 Time: _{220 _
Weather Conditions: _"™~ 25°F e 4 /)3_4 Snoe) on ?Amu!
Sampling Personnel (Signature): /xwﬁ’:ﬁ? ><Sul7ﬁ;m1

FIELD MEASUREMENTS
Elev. L0 e

pH/Temp: 7-93/ L.8% Dissolved Oxygen/Temp (mg/L): 112 enc i@ S.0°¢ (Reh)
(L2 w

D0 Convicdrom Y A3 =80 ﬂ\%\t.-
Specific Conductance/Temp (uS/cm): __397 / 2.0°%

Fe (1) (mg/L): ___» 30 Fe (total)(mg/L): _o 48 .
Alkalinity (mg/L as CaCQ,): __2 7k Calculated Streamflow (cfs): Mt _measuned

—fton Qkﬂnr\ef-'gea{ -
4

COMMENTS:

SAow ban k&

WATER QUALITY SAMPLES

QoL §-22-97/ 1220 HAO= Diss, fYIe-lo.ls) Hocdness

w1 i ‘ < ThS, T3S, SOLFATE.

Site Sketch:

CAforstiieldisaeivar fon



Sz, ESA CONSULTANTS INC.

N —=" 2637 Midpoint Drive, Suite F
</ Fon Collins, Coloralo 80525
(970) 484-361 1 (970) 484-4118 FAX
SURFACE WATER SAMPLING FORM
Station ID: _DR =16~ S1a! ‘ Project Name: _RAC(O) st VCUP
Location: ECO BO\%_ ﬂcb{
Date: 1-22-91 Time: 09%i%

Weather Conditions: _™~ 30 No gnow past 2 hes - 24,3 Jég% HLSnow on %MM.O(
Sampling Personnel (Signature): /S«ﬂ& ><3 ﬂ/fm

FIELD MEASUREMENTS

Elev L85 Lo . ,
pH/Temp: __8.3I y Dissolved Oxygen/Temp (mg/L): 1410 S.0°¢, (Letd)
Covretlypmt 11,1 4 1% = B sl

Specific Conductance/Temp (zSfcm): _ A 39 !/ 4.0%

Fe (II) (mg/L): Qot0 Fe (total)(mg/L): __0.10_

Alkalinity (mg/L as CaCO,): (15 Calculated Streamflow (cfs): _Q.c08

COMMENTS: __Sampled § _mearinaed olmc.kama_;_e cobuand oty 14
Fe oxids { g lundaak alg

al in C(\.anu

WATER QUALITY SAMPLES

Tag No, Date/Time Preserved  Analysis

00163 [-22-97/ 0%ig HNO: Diss. m&o.l‘s} Hardness
00169 d ! _ TDhS TS, SULFATE
Site Sketch:

C \ocosifickdbsurtwrr, frn



sf":*ﬁ ESA CONSULTANTS INC.
‘T_x‘: 2637 Midpoint Drive, Suite F
</ Fort Collins, Colorado 80325
(970) 484-3611 (970) 484-4118 FAX
SURFACE WATER SAMPLING FORM
Station 1D: _ DR - 1§ -S4 Project Name: _Ri(O Bt VCUP
Location: MM NZoa old. LLA.AC{%L Q2 J-‘u:?imﬂt:?[
Date: t-723-97 Time: _O425
Weather Conditions: it j /1?_.522{7[ (2 A/LS
Sampling Personnel (Signature): 6«.&9 :><3 ﬂ/m
FIELD MEASUREMENTS
Eley. Bt35%+

pH/Temp: __¥-98 / 0.4%  Dissolved Oxygen/Temp (mg/L): 4.3 socte @ 0. 4% (Std)
' DG Correcdis WL E X0, %52 10.3 sl

Specific Conductance/Temp (uS/cm): 219 ,/ 0.5°C

Fe (1) (mg/L): O 1t Fe (total)(mg/L): _ Q. /& .
Alkalinity (mg/L as CaCO,): _ /2§ Calculated Streamflow (cfs): _ Aot Meosped -

COMMENTS: +Jos o4 Gémm[ : é’a;@e

WATER QUALITY SAMPLES

Tag No., Date/Time Preserved  Analysis
00(%37. 1-2397/0925 HNO Diss. Metals , Hacdnees
0083 o U o TDS, TSS, SULFATE

Site Sketch:

C Alormeiheldbsurtwrr, ran



3 ESA CONSULTANTS INC.
'""J 2637 Midpoint Drive, Suite F
. <. Fort Collins, Colorada 80525
(970) 4B4-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Suation ID: _SVS5~S5 Project Name: _RA\(( et VCUP
Location: (/Q‘ﬂ@@ % Ca pe )t géﬂ %ﬁ_g@‘g-zi'é% s — Slver (‘méj_
Date: _4f-fa-97 Time: _{1 RO

Weather Conditions: déan p CJM N 50°F

Sampling Personnel (Signature): /Seoac,(/ 3’<§ Plpnn,

FIELD MEASUREMENTS

/ _ / . Elev 43Y
pH/Temp: _Z. 44 [ [:8¢ Dlssolved Oxygen TerE]p (mg/L): 1.0 male@ 3.73°C
forrecin \ S\4Loxo0 géj_._‘? AT

Specific Conductance/Temp (S/cm): /i 6) 2 / .7 C.

. Fe (1I) (mg/L): __ 0.0/ Fe (total)(mg/L): __ g4

Alkalinity (mg/L as CaCO,): _J/{! Calculated Streamflow (cfs): _2.33

COMMENTS: __2 ' Snow fanbs on (hanne!s #a%&e

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved  Analysis

00/8%  Hwft2 30 HNOs  _Diss Mekals, Hacdneos
00(%9 1 ‘4 DS, TSS, SOLFATE
Site Sketch:

CAforms Dekisurefwte frn



siza.  ESA CONSULTANTS INC.
ST/—= 2637 Midpoint Drive, Suite F
s Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-41(8 FAX

SURFACE WATER SAMPLING FORM

Suation ID: ___sTi/S -8 Project Name: _RACO Bei VCUP
Location: __ S, [ven Qoo kb Mm Cujw/lf
Date: :i’z lé[ 27 Time: _ /Y35
Weather Conditions: ﬂMf é‘ﬂ C/"“‘Af(q 6/0 /£ Snow Crnéd)
Sampling Personnel (Signature): /Bad’d« DA Wen
FIELD MEASUREMENTS
pH/Temp: __ 7. 17 /L?é:—"’-" Dissolvcd g;;gden/ﬂ’f}gﬁ:rﬁg/u 3.5 'T\CJL_@ S.oC
T VO lovreeriom 1254 o =Gk el
Specific Conductance/Temp (S/cm): -#3-[— J?é » 5 0%
Fe (I1) (mg/Ly: _ 2.0 Fe (total)(mg/L): _&- 08 ®

Alkatinity (mg/L as CaCO,): __¥(» Calculated Streamflow (cfs): _2.2F

COMMENTS: _ Llon 4 iton

WATER QUALITY SAMPLES

Tag No, Date/Time Preserved  Analysis
00/%  Mefs7 [soe __HNOz  _Diss. Melals, Hacdness
90/95 % v _TID5, TS5, SULFATE

Site Skeich:

C Aformsthelisorfwir fom



é,_:'_: ESA CONSULTANTS INC.
I 2637 Midpoint Drive, Suite F
'C Fort Collins, Colorado 80525
(970) 484.361 | (970) 484-41 (8 FAX

SURFACE WATER SAMPLING FORM

Station ID: _SY S - {f Project Name: _RA(() e} VCUP
Location: _&?@ﬁe‘gﬁ_ﬁ%m 20 Lt _albouve Conshugree
Date: /7;//&/97 Time: _/3 30

Weather Conditions: _ {1 (pan ; (2lm - 45°F
Sampling Personnel (Signature): gocﬂd? 3‘&“ 17/1:»4»\

FIELD MEASUREMENTS
Clev G130 (r
pH/Temp: _7. & / Jée Dissolved OxygcnfTempWL) W2 npeted 4.0%
! 00 Lorettun = u’}*O"\\-—‘EOMSfL

Specific Conductance/Temp (uSfem): _8/0 e 7/°c

Fe (I (mg/L): __ L 92 Fe (total)(mg/L): _ .82
Alkalinity (mg/L as CaCO,): ZZ 2 Calculated Streamflow (cfs): ﬂ%a_ﬁ&ﬁf‘f‘fed
NetT Measuirda
COMMENTS: __é_ﬁﬁ;m‘;ﬁ_ﬁx CA.QA mr/(l - Uau?
WATER QUALITY SAMPLES
%/97 /l/oo HNOz  _Dies Melals, Hacdness
00/93 T TDhS, TSS, SOLFATE
Site Sketch:

CAfarmsifictdvaeclwt e foon



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

Eﬁn-

j

rd

{
AN

SURFACE WATER SAMPLING FORM

Station ID: Svs-iz Project Name: _RAC() Boot VEUP

Location: Q£§gﬂ- nZ Eé%qd &gf) - 0 -ﬂ% g’/oﬁ/ﬂ ;ﬂo»« Seaetce

Date: 4—/6-F7 Time: /230

Weather Conditions: _(f{sn , (allm  ~ S0°F _ Snow (oven
Sampling Personnel (Signature): gaﬂ&' :><j..12ﬂ,‘m

FIELD MEASUREMENTS
Elev DAO ¥, .
pH/Temp: _&. 72 ,/_/0. 5 Dissolved OxygglolTemp (mg/L)y: £.3 crale @Unl’e
Covreckon:, .2 v o7y = SA o

RS

Specific Conductance/Temp (uSfcm): _ 807 <& 2.7 °¢

Fe (IN) (mg/Ly: _ /O & Fe (total)(mg/L): __//+ 8 .
f YT SHENA I ‘_J_._t_._‘-l.;

Alkalinity (mg/L as CaCO,): _ /50O Calculated Streamflow {cfs): .1}

COMMENTS: _ £ lume ,@pﬁd?‘rtg 029 £~ red rusk_sm (‘Kam\?j’

WATER QUALITY SAMPLES

Tag No, Date/Time Preserved  Analysis

2090 Ytz 1z _HNOx . _Diss Melals ), Hacdness
_00/9/ t d TDS TS, SOLEATE
Site Sketch:

Cfoemsificldisur e



Z#.  ESA CONSULTANTS INC.
? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525

(970) 484-3611 (970} 434.4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: __DR-- Sl Project Name: st VCUP
Location: _DavoRss RWER Eash channel 20 41 abwe Coa€lung v/ Main Stem
Date: _4-17-97 Time: 0830

Weather Conditions: _{ lsan . Colls = 30°F _ Pudchy_ Snow Cevet

q
Sampling Personnel (Signature): /Boé'cf ><3 /N

FIELD MEASUREMENTS

y Elev §L0® or rctd)

pH/Temp: _&,22 [3i'c Dissolved Oxy%eancmp (mg/L); U.d pmalt@ Y4.0°C (Casd
00 Qorveckon = Al A 0.9 =40 NRIL
Specific Conductance/Temp (uSfcm): 385 @ 3.1%
Fe (1) (mg/L): __ 5.2 Fe (total)(mg/L): _12.5
Alkalinity (mg/L as CaCO,): _I145 Calculated Streamflow (cfs): _©437
COMMENTS: __Hiavay iron puCipedafin in chonnal
WATER QUALITY SAMPLES

Tag No. Date/Time Preserved  Analysis

00202  Hr7-37 03w HNOs . _Diss. Melals, Hacdness
L£0207% | 1 ! TDS, T3S, SuLFATE

Site Skelch:

¢ forms\hclitsurfaar fon



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

P

SURFACE WATER SAMPLING FORM

Station ID: __DR-2 - SW Project Name: R1CO_Post veyp
Location: _Dotores  RWER @ lest Rico Brld%ﬂ.
Date: "1“/ H?’/ 27 Time: __[200
Weather Conditions: __Poa sl o~ S0°F
Sampling Personnel (Signature): _Q/Z@Q_Aﬂm
| FIELD MEASUREMENTS
pH/Temp: _71.03 /5,22 Dissolved O&Ein%%ng&) 123 sl O

o0 Co.rrt.d-\ur\— (3.2 O3> ™ ?cl
Specific Conductance/Temp (uS/cm): _198 @ &.l e

Fe (1) (mg/L): __0.02 Fe (total)(mg/L): __O. /A .

Alkalinity (mg/L as CaCO,): _12.2 Calculated Streamflow (cfs): __7.3.77

COMMENTS: e Slyl b etche Snev”
WATER QUALITY SAMPLES

Tag No. Date/Time Preserved  Analysis

£0218 ;‘M.ML'L.LL _HNO3 .D.LSSQJ!_GJ._MQ:[Z.(_&_,_HADJAQS.S__

00219

00220 “ - HNO 3 mmmﬂ;_ﬂmﬂss_

00221 “ o HAO 3 Dissalved Mo (s Hondngss

00222 s e — Tbs, TsS, Sl

C-—OMMLN“‘S ..

% -Ediﬁ 00220 1§ o Lilber lola:\k -I-esl-;na PeriS'{aH‘fc Pvmp "LiH‘ering APpponatvs .
* Ta%'ﬂ 0022 s « Litee blonak 4‘c54~.‘n¢a hond pomp 'C‘He“"j &PPGUI&:‘US
* T;.,Gﬂ 00222 is . bo H[e ka . C:\Mormsificidisurfwir. frm



a4, ESA CONSULTANTS INC.
‘? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525

(970) 484-3611 (970) 4844118 FAX

SURFACE WATER SAMPLING FORM

Station ID: _ PR -4 - Sw Project Name: RACO PosT_vcup
Location: [)Qz ORES RIVER NEaR CEmMETERY
Date: 4 ‘/ 181/ 97 Time:; __ 0800

Weather Conditions: f_ml (};LM ~ 25°F Pe-\tlnql SnouY
Sampling Personnel (Signature): _Mm_

FIELD MEASUREMENTS

0 Cley %00
pH/Temp: _ .o/ 3.{c Dlssolved Oxygen/Temp (m%_ 3.9 f‘m\t-
' VO Corfechiem VH.5 4 ﬂ};ﬁ.”%“—

Specific Conductance/Temp (uS/cm): _ {91 o 3.1%

Fe (I) (mg/Ly: __0.08 Fe (total)(mg/L): __ 0,19

Alkalinity (mg/L as CaCOQ,): _[O00O Calculated Streamflow (cfs): _10.3
COMMENTS: __[odrnde Elows, sug;&cﬁ doebid

WATER QUALITY SAMPLES
Tag No, Date/Time Preserved  Analysis

00244 = A4s/37 o900 _HNO3_  Dissolved Medals, Hardness
Q0215 " ¥ _— TS, TSS, Sulfale

Site Sketch:

C-\orms\Geldisurfwie. frm



g4 [ESA CONSULTANTS INC.
o 2637 Midpoint Drive, Suite F
\-// Font Collins, Colorado 80525
(970) 484-1611 (970) 484-4118 FAX
SURFACE WATER SAMPLING FORM
Station ID: DQ ~ 6‘3"‘5\/\] Project Name: _RACO et VCUP
Location: _S¢ ven S LUG_:HQ.J Dise i\m%,e
Date: ‘f/J 1/97 Time: _j300

Weather Conditions: D@n"h.n ( (c?vcf;(d J_lAM.W\

Sampling Personnel (Slgnature): /Sea?c.c >A ﬂ/mﬂz\

FIELD MEASUREMENTS
. Flev 10 {4
pH/Temp: _7.04 / {1.3¢ Dissolved Oxygen/Temp (mg/L): 12.0 ve \ L@ 1 c
! o0 CovreNon \b.oio.ﬂ}imt,
Specific Conductance/Temp (uS/cm): _ 262 £ (72 .5°¢

Fe (II) (mg/L): __0.03 Fe (total)(mg/L): 0.4 &
Alkalinity (mg/L as CaCO,): _{35 Calculated Streamfiow (cfs): _0.5%F
COMMENTS: odenc v, Clon, Litly Fe - procip .

WATER QUALITY SAMPLES

00208 Hfo7 (370 __HNOs  _Diss Melels, Hacdness
00209 0 i _TDS T3S, SOLFATE

Site Sketch:

C Moarmificklhsnrfwse, fon



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 4844118 FAX

®

SURFACE WATER SAMPLING FORM

Station ID: DR-T7-5Sid Project Name: @ACO PosT veyp
Location: _Silven Seogu odit @ Seef Souncg
Date: ‘//! 7/977 Time: _/925

Weather Conditions: _M I /owﬁm (oA pA

Sampling Personnel (Slgnature) _cﬁqﬁ_*é,.ﬂwm

FIELD MEASUREM:EN:I‘S
Clev 8615 Lo |
pH/Temp: _5.90/ 1.4 Dissolved Oxygen/Temp (mg/L): 4D ax Ve & C
7 DO Covvecdan: 4.3 O 3Y = D mste

Specific Conductance/Temp (uS/cm): A @ 4.9

Fe (II) (mg/L): 2.3 Fe (total)(mg/L): _ 2.5
Alkalinity (mg/L as CaCO,): _420 Calculated Streamflow (cfs): Mﬂﬂ
Non Channelized § beackwaler

COMMENTS: Very hoav Fe - RN, Sewince 1p mMainby
A u-O fefl S “'f:AMa Ex Dome _MWM’I? Alezo 4 DWK J

WATER QUALITY SAMPLES
Tag No. Date/Time Preserved  Analysis

00ztl  _4/13/97 (475 ~HNO3 _b;ssalied._M.e:l:a_L‘a_,_ng_ﬁﬁ—

J0Zt> L

Site Sketch:

C:Aforms\fieldvsurfnte. fem



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F

Fort Collins, Colorado 80525 .
{970) 484-3611 (970) 4844118 FAX

®

SURFACE WATER SAMPLING FORM

Station ID: __ D72-3 - SuJ) Project Name: RYCO PosT veup
Location: 5«:.»-7/*'- % d@&'%
Date: ?V/QZ? =z Time: [/ J00

Weather Conditions: Q{cﬁcgﬁzf éﬁj{; ii @mg N~ DY Sepeo M,(
[
Sampling Personnel (Signature): _Jﬁﬂm

FIELD MEASUREMENTS

Clev L4 ofr

pH/Temp: _ /-1 7}/ 15,0¢  Dissolved Oxygen/Temp (mg/L) b2 ma L @ \4.Y%
oS o o3 *0'13“‘-!‘5%“—

Specific Conductance/Temp (uS/cm): _1{ 3/ @ / «5 b<

Fe (II) (mg/L): e gf _ Fe (total)(mg/L): e 20 ; .
Alkalinity (mg/L as CaCO,): Q‘/ 5 Calculated Streamflow (cfs): _2 OS54,

COMMENTS: __ @00 /A [ Aanmﬁ/

WATER QUALITY SAMPLES

0019% i&@ﬁzz /30 HNO3
00199 K A — TDS, TSS , Sulfale

00200 " r HAD 3 ;

00201 I i s 105,753 L Sutdute g-‘b«.aes
-y

Site Sketch:

CMlorms\ficldvsurfwtr. frm



? 2637 Midpoint Drive, Suite F

N Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

2@, FESA CONSULTANTS INC.

SURFACE WATER SAMPLING FORM

Station 1D: __DR-9- S/ Project Name: _RA((0 thet VCUP
Location: Seata (g,,% e tl ga(? Q{ﬁcg,;ﬂ?e g';g‘(‘
Date: "f/ { 7’/ 77 Time: __[100
. Lo
Weather Conditions: _ 2ty Clovdy , = 25E
u 7
Sampling Personnel (Signature): J&’)éu y/ /;M‘

FIELD MEASUREMENTS
(ﬂoQ\

-] G‘L\j O
pH/Temp: _ 7206/ 4.8¢ Dissolved Oxy%o mp (mg/L): 1d. > alet e

rechimt 13, 34 0onF=8maltc
Specific Conductance/Temp (uS/cm): 329 & 6.7%¢C

Fe (II) (mg/L): g.09 Fe (total)(mg/Ly: __ % 3 3

Alkalinity (mg/L as CaCQ,): 175 Calculated Streamflow (cfs): 0853 =

COMMENTS: _fow flevo , lan

WATER QUALITY SAMPLES

Tag No.  Date/Time Preserved  Amnalysis

po204 4ﬁ7/7'7 1!20 Halo4 Diss. &(o.ls) Hacdness
00204 TDS  TSS, SULFATE

Site Sketch:

C A foramsifichdizurfwir [rm



a4 ESA CONSULTANTS INC.
< 2637 Midpoim Drive, Suite F
< Fort Collins, Colorade 80525
(970) 484-3611 {970) 484-4118 FAX
SURFACE WATER SAMPLING FORM

Station ID: _DR-10-51) Project Name: _RACG Bt VCUP
Location: _\iﬂ'&% ﬁ/ﬂ'&»/d@c&,?, e = .’ué/d
Date: N{/ (1/37 Time: _{{30 .

Weather Conditions: Bﬂ_’l i% (’@% 4 2 50°F
Sampling Personnel (Signature): acl$ >A /A

FIELD MEASUREMENTS

Elev g@t_o -
pH/Temp: 7,33/ 12.3: Dissolved Oxygen/Temp (mg/L): .3 msic €13.8°C
/ Do Morrcatiory Ly o _?;l__mcll\.

Specific Conductance/Temp (uSfcm): _j002. @ [2.0¢

“Fe (IIy (mg/L): Q.03 Fe (total)(mg/L): __ .04 .
Alkalinity (mg/L as CaCO,): __5.30 Calculated Streamflow (cfs): Akt umazesined

- overlawd Llew -

COMMENTS: __ Ao How, Ao - Channe lized

WATER QUALITY SAMPLES

_00206 ‘ 140 HNOx Diss. Metals . Hordness
00207 ( i TDS, T3S, SULFATE

Site Sketch:

€ Marmsifeckdiserfwar. fem



. a  ESA CONSULTANTS INC.
== 2637 Midpout Drive, Suite F
<" Fon Colhins, Colorado 80525
(970) 484.3611 (970) 484-4118 FAX
SURFACE WATER SAMPLING FORM
Station 1D: _ DR - 154~ Si) Project Name: E\CO et VCUP
Location: _<, . {2hen (’Agé 25 QQ 2] QZ_( d’(j(‘ c_a:ﬁ 4 el ngégfé‘u
Date: 4/// 7/47 Time:

Weather Conditions: _@47‘&, C!wa&n Laam - 5//447( Mﬂj

Sampling Personnel (Signature): /Smd’;_o >é JM!M

FIELD MEASUREMENTS
E\‘.‘\( ﬁéf’.i-\-—
pH/Temp: _B.06 / ¢ 27 Dissoived Oxygen/Temp (mg/L): \3.4 mc\lL <9 "1 0%
go Covvechon \3.y ¥ 013 = 4 L re)e

Specific Conductance/Temp (1S/cm): %. 7 2 Q’z;f_ P

. Fe (1l) (mg/L): _ .05 Fe (total)}(mg/L): Q.20
Alkalinity (mg/L as CaCQ,): 5.2, 0 Calculated Streamflow (cfs): __O.003

COMMENTS: Ma&,w:@ ﬂ%w' Géea«
Sempled (o4} vpshden from dischage sofo wetlond

WATER QUALITY SAMPLES

Tag No, Date/Time Preserved  Analysis
_!/M _ﬂioa_ Diss. N!e-{oylsj‘ Har‘dnesi

TDS TS5, SULFATE

Site Sketch:
silver Swes wetled

S Narﬂ\

C Morms el fwe lro




ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 4844118 FAX

SURFACE WATER SAMPLING FORM
Station ID: __B+ 16 -StD .‘I Project Name: ACO PosT veup
Location: __Cicm 5—&1 e

Date: _{Z [16/97 Time: _ /720

Weather Conditions: __/Zpescaad - Z/('-/diﬁf Sasro v 30

Sampling Personnel (Signature): _‘:jg;ﬂ aé..ﬂﬁww\_

FIELD MEASUREMENTS
L’ ld J ‘3‘9 %g‘("r

pH/Temp: 242 / /1.8¢ Dissolved Oxygen/Temp (mg/L) 9.2 mu\(l_@ 12 0%
/ DOC‘Oc—rcc.HmQ Dio"ia--—{p lpnubik_

Specific Conductance/Temp (uS/cm): __ /060 (@ /.o °r

Fe (I) (mg/L): 0.04 Fe (total)(mg/L): _ 0.2 3 .
Alkalinity (mg/L as CaCQ,): :f@@ Calculated Streamflow (cfs): _0.018
COMMENTS: __ A bundant o in chauel

WATER QUALITY SAMPLES

00196 4/»&/47 /750 HNO3 n.mlm Metals Hm,_.gss

20L9 7

Site Sketch:

C:Monrns\iield\sur fwr.



ESA CONSULTANTS INC.
2637 Midpoint Dave, Suite F
Fort Collins, Colorado 83525
(970) 484-3611 (970) 4844118 FAX

P

SURFACE WATER SAMPLING FORM

Station ID: _ DR - (8- SW Project Name: RACO _Post veyp
Location: __DotpRES RINER at OUd Bc:d%,g, Gl me nt
Date: _4/12/97 Time: __{030
Weather Conditions: ('lcg_; Cafn N ‘fQ_o E , Pcul-c‘lv-a Snowf
Sampling Personnel (Signature): _‘:ngl_J._méu&mm_
FIELD MEAStTREl\‘IENTS
Clev L35

pH/Temp: M:. Dissolved Oxygen/Temp (mg/L). [D-Carvﬁ Lo

bo c‘.'arr::c}-‘m Q.G -+ o .12 = i_l_‘n%'lL
Specific Conductance/Temp (uS/cm): __ 200 @ 5.7 ¢

Fe (II) (mg/L): _ 0,07 Fe (total)(mg/L): 0. 19

Alkalinity {mg/L as CaCQ,): 3% Calculated Streamflow (cfs): AN S

COMMENTS: __MM_#:{%LI_Q_Q%%J tocbd

WATER QUALITY SAMPLES

Q0206 = ALR/97 [fe¢S. _HNO3_  Dissolved Metals, Hardness
00277 ‘o " -— TDS, JZSS, §gl£g.+e_

Site Sketch:

C:Moms\lieldisurfwtr.fom



=2a ESA CONSULTANTS INC.
? 2637 Midpoint Drive, Suite F

Fort Collins, Colorado 80525

(970) 484-3611 (970) 4844118 FAX

SURFACE WATER SAMPLING FORM
Station ID: SN S - & Project Name: RACO PosT veup

Location: __ SitveR CRFgk - 50 £4 alboue Culyert near MiQ

Date: 7_/2 9/97 Time: _/000
Weather Conditions: Oveceast, GO¥  Hyavy Dasn st 72 Hes,
Sampling Personnel (Signature): _A@ﬂaﬂ&’\

FIELD MEASUREMENTS

pH/Temp: _7 55{/ %.0°¢ Dissolved Oxygen/Temp (mg/L): _ 3.(o :
Elevation orrection facter 0.70

Specific Conductance/Temp (uS/cm): __{11, £ @ ¢ 4’c

Fe (1) (mg/L): _0.18 Fe (total)(mg/L): _ 1. 39
Alkalinity (mg/L as CaCO,): _bﬁ_ Calculated Streamflow (cfs): _A.6% .

COMMENTS: _Vety "\ﬂcwq Fo - sdain pn_vocks in Chawnel . Liiton (s clean

40 Stlkh{‘bﬁl !M\'_u .

WATER QUALITY SAMPLES

00221 . a7 1030 HNO3. Dissolved Metals . Hardness
002232 2‘22(22 /83D — TbS, rss §IEI£Q*&

Site Sketch:

CAlorms\ield\surfwie.frm




Z=a  ESA CONSULTANTS INC.
? 2637 Midpoint Drive, Suite F

Fort Collins, Colorado 80525

(970) 484.3611 (970) 4844118 FAX

SURFACE WATER SAMPLING FORM

Station ID: _OVS- 2 Project Name: @\CO PosT veyp
Location: SWVER Ceeek BELoW) ARGENTNE SEEL QNALVENCE
Date: _7-29-27 Time: _l2z20

Weather Conditions: _QVERCAST A~ 70°F

Sampling Personnel (Signature): _cjﬁzé”&mn

FIELD MEASUREMENTS

pH/Temp: 1.46 {O.t Dissolved Oxygen/Temp (mg/L}): 3. 4

Eleqaticn Gorpectdaforton 0.7/

Specific Conductance/Temp (uS/em): & [0.3°¢

Fe () (mg/L): _0,02. Fe (total)(mg/L): _ L. | (2

Alkalinity (mg/L as CaCQ,): 10 Calculated Streamflow (cfs): _(p.05

COMMENTS: _UWHTER (5 pmupky. Rocks Ase Fe - Stacned ,  Sampled /0 FT

Beiow CulverT

WATER QUALITY SAMPLES
Tag No. Dafe/Time Preserved  Analysis

20223 . 7:29:47 _szzz  HNO3_ D,m[!g Medals Hadﬁggs

pozzYy ‘e
00215 ¢ z ﬁ~03 Dissolued Qg,_,gﬁ “m 56 (Dope)
fa Y A X P . " S Ths g ! i .

Site Sketch:

C Morms\fickdisurfwtr. frm



ESA CONSULTANTS INC.
2637 Midpount Drive, Suite F
Fort Collins, Colorada 80525
(970) 484-3611 (970) 4844118 FAX

B

SURFACE WATER SAMPLING FORM

Station ID: __SvS- )] Project Name: RACO PoST_veup
Location: A« ; 2o bing, L 3 " above coflodncs w/ Silver CRE '
Date: _7-2%-97 Time: __}aA55
Weather Conditions: _Ques gt e GO°F
Sampling Personnel (Signature): _Mﬂfvm

FIELD MEASUREMENTS
pH/Temp: _7.34 6.0 Dissolved Oxygen/Temp (mg/L): 4.7

E[m—‘.‘..\ CorrdeTion 4'“.40« o Ti

Specific Conductance/Temp (uS/cm): _ /455 /5.9 ¢

Fe (II) (mg/L): _3-02 Fe (total)(ma/Ly: _ 4.4/ C )

Alkalinity (mg/L as CaCOy): _{33 Calculated Streamflow (cfs): J_0.f] _estimted
COMMENTS: _Mutky oiter - vews htavy Fo-Stacn on 1ocks , non chanutzed

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved  Analysis
Qo227 7-29-97 /355 HNO3 i e
0022 § < ' — TDS, TSS, Sulfate

Site Sketch;

C \lanms\ictdisurfwte. frny



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970} 484-3611 (970) 4844118 FAX

SURFACE WATER SAMPLING FORM

Station ID: _SYS~12. Project Name: f0\CO PosT veup
Location: we_ lgiba aa pof 3, 5 £ doua Lram soor o
Date: _2~22-797 Time: {510

Weather Conditions: _Qveecaad | Very lugk“ ratn, N 6E°F

Sampling Personnel (Signature): _.:QQQ_M‘AM

FIELD MEASUREMENTS

H/Temp: _b.46 3.5 Dissolved O /T /L) )
P P 1850 v' xygcn emp (mg ) E&u&t-\&rudm&dn o

Specific Conductance/Temp (uS/cm): _ 322 9.4

Fe (I) (mg/L): __"1.0 Fe (total)(mg/L): 2.6
Alkalinity (mg/L as CaCQ,): _ 138 Calculated Streamflow (cfs): 0.3
COMMENTS: _N. low How , Fo- stasm en rocks n channef - more
o i owA sireom cent UAstesae A
ﬁﬂ"o wa.aa.ﬂ.( ’ (‘om(m‘ &“'S}Mﬂ R
WATER QUALITY SAMPLES
Tag No. Date/Time Preserved  Analysis

00230 X '

00,231 vy 18 _&DH C .de
00232 “ “ NeOH — _Luanide (Dupe

00329 = 7:29-37 {510 _HNO3 = Dissolved Mekals , Hardness
! - Ibs, TSS, Sul fale,

Site Sketch:

C\foms\fictdisurfwir.frm




a4, FESA CONSULTANTS INC.
—? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 4844118 FAX
SURFACE WATER SAMPLING FORM
Station ID: __DR-1-SwJ Project Name: R1€0 Posr veup
Location: ‘ belowy b
Date: _1~30-972 Time: _[§45

Weather Conditions: __(Oweaceat  Just stoppsd ra.lufn%,, Light rain Past 22 Hes
Sampling Personnel (Signature): _M/M

FIELD MEASUREMENTS

pH/Temp: _7.20 _ W.5¢ Dissolved Oxygen/Temp (mg/L): 3.5

Eleveticn Corterticn Foctor 0,72

Specific Conductance/Temp (uS/cm): _98. & 10.6°

Fe (I) (mg/L): _O:15 Fe (total)(mg/L): _I.:UJ
Alkalinity (mg/L as CaCO,): _4#4 Calculated Streamflow (cfs): _7 7.
COMMENTS: _Sampled ~ 20 4 abeve con{lbusnce

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved  Analysis
DOINS Y30i97 1550 HNO3  Dissolved Metals . Hardness
00246 u “ — Ths . TSS . Sulfad

Site Sketch:

C:\formstGicldvsurfwtr {rm




e, ESA CONSULTANTS INC.
? 2637 Midpount Drive, Suite F

Fort Collins, Colorado 803525

(970) 484-3611 (970) 4844118 FAX

SURFACE WATER SAMPLING FORM

Station ID: _DR-~2- 35w Project Name: R1\CO PosT veup
Location: _Deicpes Riee € West Rico B \‘c,[ca,z
Date: __/-%0-97 Time: [240

Weather Conditions; _ﬁgh+ m'a_! avercwsi-, rm'm\'\g Pg._5+ 19 _hours
Sampling Personnel (Signature): ,-:)qola!. sﬁﬂﬂ;ww\

FIELD MEASUREMENTS

H/Temp: _7.33 @ (0% Dissolved Oxygen/Temp (mg/L); 8‘4
P p ye p( & ) Elevadion Corcectien fachy 0.2

Specific Conductance/Temp (uSfem): _ W3 @  (0.1°¢

Fe (II) (mg/L): _Q.02 Fe (total)(mg/L): __0.60

Alkalinity (mg/L as CaCO,): _AT. Calculated Streamflow (cfs): M_EEI-_%::_:J:?& »
COMMENTS: _ Samplid_Srom the NE  bank undun huz;(%,e

WATER QUALITY SAMPLES
CoA3T a1 oD HNO3 e
00233 £ L — Tbs, TSS, Sulfate

Site Sketch:

Cformstficldisartwr. frm



a8 ESA CONSULTANTS INC.
? 2637 Midpeint Drive, Suite F

Fort Collins, Colorado 80525

(970) 484.3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: _DR- 4~ 5 Project Name: R1CO PoST veup
Location: _Detoees Rijer  pelow Cem%«u:)
Date: _7-30-92 Time: _{500 i

Weather Conditions: _QM; hww feun pa.S‘l' 20 boves

Sampling Personnel (Signature): _Jzﬁ_’éumm”\—

FIELD MEASUREMENTS

pH/Temp: _£.8% ¢ fo.6°c Dissolved Oxygen/Temp (mg/L): 8.6

Elevathin Correchrafocte 0.72

Specific Conductance/Temp (uS/cm): 1 @ 10.¥% ¢

Fe (II) (mg/L): __0.83 Fe (total)(mg/L): (.73 .

Allalinity (mg/L as CaCO;): _48 Calculated Streamflow (cfs): 262 Gsu.;ﬂ.cfa.; ot
us e e

COMMENTS: Mﬁbﬁu&ﬁ@mﬁsﬁwﬁmﬂ_@i@t

WATER QUALITY SAMPLES
Tag No. Date/Time Preserved  Anpalysis
oe24y  Zfae/97 1519 0 _HNO3 i
Loaud " “ — Tbs, TSS, Sulfale

Site Sketch:

C:\forms\lieldisucfwir. (om



Z=a ESA CONSULTANTS INC.
? 2637 Midpoint Drive, Suite F
Font Collins, Colorado 80525

(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: _DR~6- SW Project Name: R1CO Post _veup
Location: _ Silver_ Swan Wjetland bisak‘v\%&
Date: _7-31-97 Time: _ {030

Weather Conditions:; APM{‘A;' C(o«d--s‘_, ne  Coan ?a.‘s-t 12 LW«M

Sampling Personne} (Signalm:e): ,—japli séfﬂﬁnm

FIELD MEASUREMENTS

pH/Temp: _&.26_¢ 12.8C Dissolved Oxygen/Temp (mg/L): 7.5

Elevadic, Correchon Facter 072

Specific Conductance/Temp (uS/cm): _202.7 & _  12.9°%

Fe (II) (mg/L): 0,13 Fe (total)(mg/L): (2 HO

Alkalinity (mg/L as CaCO,): _37 Calculated Streamflow (cfs): _[,O0T

COMMENTS; _ ls bk 'aq in ores, Sampled 5’
aleve goa\ﬂﬁgg poberne oll Llows' copminaled

WATER QUALITY SAMPLES
poaM9d 2/31/91 jo40 HNO3
g0250 ¢! ! — TS, TSS, Sulfale
Stte Sketch: UpEen e

‘H Pond
Lov’er

//\} N/ Plﬁ P&‘ ﬂj- C:\forms\Geldisurfwir . fon



ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 4844118 FAX

¥

SURFACE WATER SAMPLING FORM

Station ID: DR-1-5u) Project Name: f1CO PostT wveuyp
Location: _Niluer Siopa A&i‘\‘
Date: _1-3)- %7 Time: _130

Weather Conditions: QAtH C!,ML] 0P Pasdt 1T howns
Sampling Personnel (Signature): _cﬂqﬁ_éumbux\_

FIELD MEASUREMENTS
H/Temp: _5.70  10.9¢ Dissol IT /L) A
pri/temp 1550 veg Oxygen/Temp (mg/L) Elavation correctiontocton 0,72
Specific Conductance/Temp (uSfcm); __ 702 .3 °c
Fe () (mg/L): ____3.09 Fe (total)(mg/L)y: __3- 21 ¢

Alkalinity (mg/L as CaCO,): _ A5 Calculated Streamflow (cfs): _ 0,30.

COMMENTS: _Zﬂqm_éﬁwﬂis_ﬁm peol paup Seunce ,
Fr - 5"‘&1‘0\ &

on rocls

WATER QUALITY SAMPLES

00253 T/34/97 Map HNO3 Dismlxgi_Mefab_,_ﬂatdAgﬁs__
~20254 ' ' ——— Ths, TSS, Sulfate

Site Sketch:

Ca\formsificid\sur{var. fon



ESA CONSULTANTS INC.
2637 Midpoiat Drive, Suite F
Fort Collins, Colorado 805235
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: _DR- 8- Sw Project Name: RACO PosT vcup
Location: _&:{LQ%_ Add
Date: _7-30-97 Time: _{00D _

Weather Conditions: _,&9.’3}_41&4_’1@]' /4 /UIS .

Sampling Personnel (Signature); _Mﬂm

FIELD MEASUREMENTS

H/Temp: .2 s Dissolved Oxygen/Temp (m )L: lf. l
P P 188 y& p (mg/L) ElevoFica (acrockion fuctor 072

Specific Conductance/Temp (uS/cm): _l103 & 1b.i%

Fe (II) (mg/L): _£.00 Fe (total)(mg/L): __ (. 0%
Alkalinity (mg/L as CaCO,): _S58 Calculated Streamflow (cfs): _ 0.0b  Estimeted

COMMENTS: _&M@ﬂx&

WATER QUALITY SAMPLES

TagNo.  Date/Time Preserved  Analysis

00235 1/3/e7 _ 1030 HNO3 i e
2023 I L — TDpS, TSS, Sulfate

Site Sketch:

C:Marms\fieldisurfwr. fem



a4 ESA CONSULTANTS INC.
< 2637 Midpoint Drive, Suite F
Fort Collins, Colorada 80525
(970) 484-3611 (970) 4844118 FAX
SURFACE WATER SAMPLING FORM
Station ID: _ DR-10-Sw/ Project Name: 4CO PosT veup
Location: _Sawte Croa tptetland D{scw%e west
Date: 7/ 3i 97 Time: _0200
Weather Conditions; _f2n1 La_(lloud.‘% , lained all dg,_gg@a@: § 2 dosy ’ﬂ"fbi‘
Sampling Personnel (Signature): Mﬂﬂm
FIELD MEASUREMENTS
H/Temp: .00 M.z Dissolved Oxygen/Temp (mg/L): 5.8
P p . yg p (mg/L) el e T o2
Specific Conductance/Temp («S/cm): _ 947 i13.9¢
Fe (II) (mg/L): _ 0.00 Fe (total)(mg/L): __0.12 .
Alkatinity (mg/L as CaCO,): _450 Caleulated Streamflow (cfs): _<_0.00
COMMENTS: _Dolore - _ t50'
e ample pocat, Sa tane! Chanaf jusl above Ly co
WATER QUALITY SAMPLES
Tag No. Date/Time Preserved  Apalysis
00247 1/3i{97 _HNO3  Dissolved Metals, Hardness
00a4g X — Tha, TSS, Sulfals
Site Sketch:

C\orms\fieldisurfwir.frm



== ESA CONSULTANTS INC.

?’ 2637 Midpoint Dave, Suite F
Font Collins, Colorade 80525
(970) 484-3611 (970) 4844118 FAX

SURFACE WATER SAMPLING FORM
Station ID: M“ SwW Project Name; R\co PosT veup
Location: __S&[ME jo’ Apeve e‘ampla.oncz &.:/ /am.’,/\ .Donap

Date: _7-31-2> Time: [ R Ke]®)

Weather Conditions: &ﬁ% c/gal_«l ; &'zﬂq pre e c]ginF
Sampling Personnel (Signature): _Mﬂfmw\

FIELD MEASUREMENTS

pH/Temp: _ .69 [ & Dissolved Oxygen/Temp (mg/L): 1.1
b Eley. Locteghicn fosden 0.72

Specific Conductance/Temp (uS/cm): _ ¥9.8 l.g ¢

Fe (AI) (mg/L): __0,00 Fe (total)(mg/L): ___ .00

Alkalinity (mg/L as CaCO,): _“45 Calculated Streamflow (cfs): _Q.bb.

COMMENTS: _Chennel splits ~ 60 £r afeve road , path chenrel goes 4.,
L FILS AL VL (¥ P s i 'f ’ .| :___ " . I Tha Tulald
: AL _ /] 2 g
WATER QUALITY SAMPLES
Tag No. Date/Time Preserved  Analysis
o251 . dser y/upir foo _HNO3 = Dissolved Metals, Hardness
o252 —— _  XDS5,TSS, Selfale

Site Sketch;

CAforms\hcld\suclwtr. lon




ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Coloracdo 80525
(970) 4843611 (370) 484-4118 FAX

P

SURFACE WATER SAMPLING FORM

Station ID: _DR- V- Stal Project Name: RACO Posr veup
Location: Eggp_‘&ga_ﬂdg"—
Date: _7-30-%7 Time: _D320
Weather Conditions: o o ) l
Sampling Personnel (Signature): _JE'A_AILW\_
FIELD MEASUREMENTS
pH/Temp: __ (.29  12.9 ?: Dissolved Oxygen/Temp (mg/L): 6.0

Elevatic.y Cerreciion fevien o2

Specific Conductance/Temp (.S/cm): ___81 § @ _[z2.6C

Fe (ID) (mg/L): _ 0.2 Fe (total){mg/L): 0.30 .
Alkalinity (mg/L as CaCQ;): 695 Calculated Streamflow (cfs): __ 0.0}
COMMENTS: ' sam o’

WATER QUALITY SAMPLES
Tag No, Date/Time Preserved  Analysis

pmid  F/a0)93 09200 _HNO3 Dissolved Metals , Hardaess h
tt X ——— IDS. {SS' §gl§g.e.

o3¢

Site Sketch:

C-\orms\ficldisuclwir. frn



"’EPI_"] ESA CONSULTANTS INC.

=

? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525

(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: _DR - 18- SW! Project Name: fACO PosST vepp
Location: DQLQR.F._’; RWER Fol Qg_cj ém‘;{ﬁe ;LM,_N.«J'
Date: _7-30-%7 Time: __j4 (S5

Weather Conditions: ﬂmaw‘f‘ - r‘a.s‘mn%_pgi 20 hoee s
Sampling Personnel (Signature): _MM_

FIELD MEASUREMENTS

pH/Temp: 7.3l @10, 4 Dissolved Oxygen/Temp (mg/L): 3.1
Elevstron Corravhes ot 0,72

Specific Conductance/Temp (uSfem): ___ {03, 3 @ 10.6%

Fe (II) (mg/L): 0.0 Fe (total)(mg/L): [.30

Alkalinity (mg/L as CaC0Q,): _4b Calculated Streamflow (cfs): _2@2 esTymarzp @

Gor'n, SRAe
COMMENTS: _Muddyf_ oo, veey high flow, sevecak noemally dry

sid cheaandis aee  pow Lowng

g
WATER QUALITY SAMPLES
Tag No, Date/Time Preserved  Analysis
O0pA3% 7'/10_!97 430 HNO3 t e
00240 1 a — Ths, TSS, Sulfate
no 24| ‘“ ‘" HNO4 is ardness
00241 " it — v ilat

Site Sketch:

C-\lanusiieldisurfwtr. fra



C3

Discharge Measurement
Procedures and Calculation
Sheets



STANDARD OPERATING PROCEDURE
STREAM FLOW MEASUREMENT

FIELD PROCEDURES —WADING TECHNIQUE WITH FLOW METER

Streamflow measurements of shallow and relatively slow-moving streams can be accomplished
by wading. This method is preferred because of the greater freedom in selecting optimum cross-
sections. A rule of thumb for calculating the maximum amount of water that can be safely
waded is 12-13 fts/second per foot of width (USGS 1977) in the channel thalweg (deepest and
swiftest portion of the flow).

Two persons are required for the streamflow measurement. A sampler works in the water,

setting up the transect tape and taking flow measurements. The second person, the data recorder,

remains on shore to record the data called out by the sampler onto the field data sheet. Flow
meters shall always be calibrated prior to going into the field.

Field procedures for the 'Wading Technique' are itemized as follows:

1. At the stream survey site, a location is selected for the stream transect. This location
should have a uniform depth, preferably at least 0.5-ft deep, and uniform velocity.
Areas with still or reverse currents, such as eddies behind boulders or areas with fast
chutes, should be avoided. In locations of very low flow, it may be necessary to
physically construct a uniform channel by moving cobbles and small boulders.

2. Next, using survey stakes, the sampler sets up headpins perpendicular to flow. The
origin of the survey tape is anchored to the left headpin (looking downstream), and is
stretched tautly one to two ft above the water and anchored to the right headpin.

3. The data recorder notes the left and right bank tape readings and divides the stream
transect into 20-30 even increments (no more than 10 percent of the discharge should
occur in an individual increment). Longer increments are appropriate for very
uniform flows, shorter increments for abruptly changing flows. Locally shorter
increments may be required if a small number of cells contain a majority of the flow.

4. Beginning at the first station beyond the left bank. The sampler calls out the depth
above streambed. The sampler stands downstream of the tape and to the side of the
measuring point, facing upstream, holding the wading rod vertically. Depths are
recorded to the nearest 0.05 ft. The velocity is then called out after the meter has
stabilized (approximately 10-15 seconds).

5. If the water is less than 2.5-ft deep, a single velocity reading at 40 percent of the
depth above the streambed is made. The standard USGS top-set wading rod is set up
to measure velocities at the 40 percent depth by adjusting a vernier scale on the rod.

GA\PROJECTSWRICO\SWITDAT\APPC WPD



6. For depths greater than 2.5 ft, readings at 20 percent and 80 percent must be .
recorded. These calculations may be made either mentally, and agreed upon by both
persons, by using a top-setting rod set at twice and one-half the actual depth, or by
using a calculator prior to taking the velocity measurements. Both velocity readings
are then recorded, with a slashmark (/) separating the two.

7. The procedure is repeated at each vertical.

FIELD PROCEDURES —OTHER TECHNIQUES

Alternative techniques may be necessary when logistical constraints preclude the use of standard
discharge measurements. These will be described in brief only.

1. Surface Velocity Technique (Dunne and Leopold 1978)—This technique
estimates mean velocity from the travel time of floats between a measured
distance and can give a discharge estimate in all wadable rivers. Travel time
is multiplied by 0.8 to give mean velocity of a position in the cross section.
These travel time determinations of velocity should be made at three or more
positions across the stream and averaged to get mean channel velocity.
Velocity is then multiplied by cross sectional area to give discharge.

2. Artificial Control Sections (Church and Kellerhals 1970)-—Artificial
control sections may use weirs or Parshall flumes and are particularly useful
in small, steep channels. Discharge is determined by measunng the distance
between the flume/weir invert and the water surface; this relationship must be
calibrated in advance, but may be done prior to installation.

CALCULATIONS

The following calculations can be made either in the field office at the end of the sampling day
or in the office after all fieldwork is complete.

Mean Velocity Calculation
The methods used for calculating the mean velocity at each vertical are 1) six-tenths depth
method, 2) two-point method, and 3) surface method (USGS 1977).

1. Six-tenths depth method—A single measurement at 0.6 depth below the
water surface (equal to 40 percent depth above streambed) provides the mean
water column velocity. This method gives reliable results at depths between
0.3 and 2.5 ft.

GAPROJECTS\RICO\SWOTDAT\APPC. WPD



.

2. Two-point method—Two measurements, at 0.2 and 0.8 depth above
streambed, are averaged to provide the mean water column velocity. This
method gives accurate results at depths above 2.5 ft.

3. Surface method—A single surface measurement is multiplied by a
coefficient, usually 0.85, to calculate mean water column velocity. This
method is used when velocities and depths are too low for current meter
Ineasurement.

Discharge Calculation

The velocity-area method is used to calculate total stream discharge. This method consists of
summing the products of partial cross-section areas and average velocities for each of those
sections. The mid-section method for calculating partial cross-section areas assumes that the
velocity measurement taken at each depth sampling point represents the mean velocity in the
partial rectangular cross-sectional area. This partial cross-sectional area extends laterally from
half the distance from the preceding vertical to half the distance to the next vertical, and
vertically from the water surface to the measured depth. This method is recommended over the
mean-section method, which averages both the depth and velocity from adjacent verticals to
derive the discharge between the verticals (USGS 1977).

Computations for calculating the discharge on the field data sheet are as follows:
1. The distance, depth, and velocity columns are recorded in the field.

2. Average velocities are calculated for those sections measured by the two-point
and surface methods and recorded in red ink on the data sheet.

3. The segment partial areas are calculated for each vertical by adding half the
distance from the previous vertical to half the distance to the next vertical, and
multiplying this sum by the recorded depth. If the depth at the left or right
bank (first and last vertical) is zero, the discharge for half of the first section
is calculated as zero because the velacity is zero.

4. The segment flow for each vertical is calculated by multiplying segment
partial area by the velocity.

5. All segment flows are totaled to arrive at total flow.

GAPROJECTS\RICO\SWOTDAT\APPC. WPD



Discharge Measurement Calculation Sheet - Rico, Colorado
Fall 1996

Location: Argentine Seep Flow (SVS-12)

Method: Parshall Flume - Reference Table D-1
Date: October 22, 1996

water level in flume = 0.22 ft flow rate = .10 cfs

Location: ‘Silver Swan Adit (DR-7-SW)
Method: Volumetric

Date: October 23, 1996
m]nm.e.@al,l nms_(sm:) flow rate (gpm} flow 1ate (cfs)
13.2 029
1‘1 7.0 943 021
il 7.0 943 021

average .024

Location: Santa Cruz Adit Discharge (DR-8-SW)

Method: Volumetric
Date: October 23, 1996
m]umc_(gal,) mng_(sec) flow rate (gpm) flow rate (cfs)
7.50 .017
0.9 6‘6 8.16 018
09 6.3 8.58 019
0.9 6.5 8.28 _018

average .018

Location: Rico Boy Adit Discharge (DR-16-SW)

Method: Volumetric
Date: October 23, 1996 N
mh.lms:_(gal) time (sec) flow rate (gpm) flow rate (cfs)
15.0 4.0 .009
1.0 15.0 4.0 009
1.0 15.0 4.0 009

average .009




DISCHARGE MEASUREMENT NOTES

Start
Location: SV5-5 Project: RICO Tomelhrs) 1140 AM Page | OT| Poge
Meter: Mareh McBirney Dale: 102295 Weather, Very Cold: 10 Deg F. Calm

Stop
Model No.  RMB 2000 Paty.  Todd Sulliven, Steve Siory Tane(hn): 125 PM_ Cross Section: 20 UPSTRM FROM CULVERT

Computed Checked
By,  BMG  Daste 16Dw-% By ,ﬂ‘i Due (2-fo-P0

Total Mean

Depth Water And/Or

Horiz orf Surface Too Cor.
Sution Width Water  ToBo,  Effect. Point Vertica) Cell cell
{ft) (R) (i3] Gftoe  Depth Prop. Velocity Veloeity Area Dhsch,

1.0} (") Depth  (f/sec) (ft/sec) {sq A1} {cha) Other/Comments
1007 000 LEW

150 050 000 0.00 0.00 0.00 0.00 0.000
200 050 Q30 0.30 012 0.2 015 0018
250 050 040 0.40 210 0.0 020 0020
300 050 060 0.60 0.0 010 0.30 0.030
350 050 060 0.60 0.45 0.45 030 0135
400 0350 060 0.50 0.62 0.62 0.30 0.186
450 050 050 0.60 0.30 0.30 0.30 0.090
500 050 055 055 0.08 0.08 028 0072
550 050 080 0.80 117 117 0.40 0.468
600 050 080 080 0.43 0.42 0.40 0.168
650 030 ol 0.70 016 016 035 0.056
700 050 080 0.60 052 0.52 030 0.t56
750 030 030 0.50 065 0.65 0.25 0.163
OO 050 060 0.50 029 0.29 0.30 0.087
BS0 050 Q50 0.50 011 0.1 025 0.028
900 050 050 0.50 015 0.15 015 0.038
9350 050 020 0.20 013 0.13 010 0.013
1000 050 030 0.30 016 0.16 015 0.024
1050 050 020 0.20 014 0.14 010 0.014
1100 050 REW 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 000 0,000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
000 000 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 000 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0,000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 .00 0.000
TOTALS  10.00 .68 1.640

——

REMARK.S




DISCHARGE MEASUREMENT NOTES

Start
Location: SV5-8 Project; RICO Time{hrs): 230 PM Page 1 Of | Page
Meter: Marsh McBimey Date:  10/2279 Weather: 25 Deg F; Calm
Stop
Model No.  RMB 20040 Party:  Todd Sullivan, Steve Story Time(hes):  2:55 PM Cross Section: 3 DSTRM FROM CULVERT
Computed Checked
By: BMG Date:  16-Dec-96  By: .QA Drte: (2 -f-F
Total Mean
Depth Waler And/Or
Horiz. of Surface ke Cor.
Staion Width  Water ToBot.  Effect. Point Vertical Cell CeN
() (i3] (1) Oflee  Depth Prop. Vetocity Vedocity Arca Disch
[(i4] (f) Depth  (ft'acc) (tfsec) (qfy (B Other/Comments
1.0 0.00 LEW
1.50 0.50 0.00 0.00 0.00 0.00 000 0.000
.00 0.50 0.40 0.40 .02 0,02 020 -0.004
.50 0.50 0.50 0.50 0.05 .05 015 -0.013
3.00 050 0.60 0.60 0.05 005 030 005
3150 0.50 0.7% 075 0.10 010 438 0038
4.00 0.50 0.280 080 0.16 0.16 040 0064
4.50 0.50 0.95 095 011 | a1 048 0053
5.00 .50 0.95 0.%5 036 0.36 048 0173
5.50 0.50 0.90 0.90 050 0.50 045 0225
6.00 0.50 0.95 0.95 0.50 050 048 0240
6.50 0.50 1.05 1.05 0.38 038 053 0201
7.00 0.50 0.35 085 0.64 0.64 043 0275
T1.50 0.50 0.90 0.90 0.81 0.51 045 0355
8.00 0.50 0.60 0.60 0.52 062 030 0.186
B.50 0.50 055 0.55 0.80 0.80 02 024
900 0.50 0.70 L70 0.78 0.%s 035 0266
9.50 0.50 0.40 0.40 0.08 0.08 020 0016
10.00 0.50 REW 0.00 0.00 0.00  0.000
0.00 0.00 0.00 000 0.000
000 0.00 0.00 000 0000
0.00 0.00 0.00 a0 0.000
0.00 0.00 0.00 000 0000
0.00 0.00 000 400 000
0,00 0.00 0.00 000 0000
0.00 0.00 0.00 000 0000
0.00 0.00 0.00 000  0.000
0.00 0.00 0.00 000 00K
0.00 0.00 0.00 000 0000
0.00 0.00 0.00 000 0.000
0.00 0.00 0.00 000 0000
0.00 0.00 0.00 000 0.000
0.00 0.00 0.00 000 0000
0.00 0.00 0,00 000 0.000
0.0 0.00 0.00 0.00 0000
TOTALS 9.00 596 23N




DISCHARGE MEASUREMENT NOTES

Start
Location:  DR.L.SW Projest: RICO Time(hrs): 400 PM Page | Of 1 Page
Method:  Float Method Date:  10/23/96 Weather; Cloudy, Windy. 45 Deg ¥
; Stop
Mode! No.  N/A Paty:  Todd Sullivan, Steve Story Time(hrs):  425PM  Cross Section- Egst Chapnel of Dolores River
Computed Checked
By: BMG Date:  16Dec9 By Date:  f2-/8. 906
Total Mean
Depth Water And/Or
Honz o Surface Toe Cor.
Station  Width  Waier TaBot. Effest Paint Vertical Cell Cell
() ) () Oflce Depth Prop Velocity Velocity Area Disch,
(R} ) Depth  (fVisec) (fi/sec) (=q ft} (efz) Other/Comments
000 000 LEW
020 020 000 .00 0.00 0.00 0.00 0.000
040 020 026 0.26 0.56 0.56 0.03 0028
060 020 028 0.28 0.66 0.66 0.06 0.040
080 020 034 034 o7 o 0.07 0.050
100 020 035 035 on on 007 0.050
120 020 0.a8 018 0.59 0.59 0.04 0.024
140 0W 032 032 (%] 071 0.06 0.043
.66 020 023 023 0.59 0.59 6.05 0.030
20 020 025 023 0.45 0.45 0.05 0083
200 020 023 0N 0.56 0.56 0.05 0.0
220 020 004 004 0.48 048 0.01 0.005
240 020 017 0.17 0.48 048 0.03 0014
260 020 01 021 0.40 040 0.04 0.016
280 020 045 0I5 0.24 0.24 003 0.007
300 020 605 0.05 0.23 0.23 0.1 0.002
3200 020 000 0.00 0.00 0.00 0.00 0.000
340 020 015 01s o 022 003 0.007
360 020 013 013 o 0.2t 003 0.005
380 00 010 0.10 0.1y 0.19 002 0.004
400 020 REW 0.00 0.00 000 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0,000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 a0 000 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0,000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0,000
0.00 0.00 0,00 0.00 0.000
0.00 ¢.00 0.00 0.00 0.000
TOTALS 400 0.70 0377




DISCHARGE MEASUREMENT NOTES

Stan
Location: DR-2-5W Froject: RICO TFine(hrs): 11:23 AM Page 1 O ) Page
Meter: Marsh McBimey Date: 1072496 Weather Slightly Windy, 45 Deg F
Stcp
Model No.  RME 2000 Paty:  Todd Sullivan, Steve Story Time(hrs):  11:45 AM Cross Section: pleas the West RICO Bridge
Computed Checked
By, BMG  Dste 16Dec9% By ,—;2,5! pxe: (2-b-J
Total Mean
Depth  Water AndiOr
Hoariz. of Surface lce Cox.
Sation Widh Waer  ToBol Effect Point  Vertical cell cell
() @ (R)  Oflee Depth Prop. Velocity  Velacity Arca  Disch
1G) ) Depth  (ft/sex) (Wsec) (=) (<f%) Other/Comments
4.00 0.00 LEW
500 100 030 990 014 0.14 050 01%
600 100 150 150 103 103 1.50 1545
700 1.00 1.90 1.90 239 239 1.90 4.541
8O0 100 L0 L8O 234 134 180 a2
900 1.00 1.90 1.9 217 217 1.90 4183
1000 100 LR 170 214 214 170 1638
11.00 1.00 1.60 L60 217 217 1.60 3472
1200 100 140 1.40 L m 140 2408
1300 100 120 1.20 161 L6) 1.20 1.932
14.00 1.00 1.40 1.40 L7 1.79 1.40 2.506
1500 100 130 130 1.35 L35 130 1.755
16.00 1.00 110 1LI0 150 1.80 1.10 1.580
17.00 1.00 1.30 134 1.30 1.30 163 2112
1850 LSO 110 110 114 L4 1.65 1.881
20.00 .50 1.00 1.00 21 .21 1.50 1815
N0 L0 0380 080 0.7 0.78 120 0936
800 150 060 0.60 on 082 090 078
450 15 060 0.60 o1 0.7 090 0675
600 150 050 050 0.43 043 075 03
2150 1.50 030 030 -0.04 0.04 053 021
950 200 REW 0.00 000 000 0000
0.00 0.00 0.00 0,00 0.000
0,00 0.00 000 000 0000
0.00 000 000 000  0.000
000 0.00 0.00 000 0000
000 0.00 0.00 000 0000
000 0.00 000 000 0000
0.00 0.00 0.00 000 0000
0.00 0.00 0.00 000 0000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 000 0000
0.00 0.00 0.00 000 0000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 000 0000
TOTALS 2550 2676 40704




DISCHARGE MEASUREMENT NOTES

Stant
Location:  DR4-SW Project: RICO Time(hrs):  8:50 AM Page | Of | Page
Meter: Marsh dcBimey Date; 1072496 Weather: Calm; 0 Dep F
Stop
Model Mo, RMB 2000 Paty:  Todd Sullivan, Steve Story Time(hrs): 930 AM  Cross Section’ Downstream (rom RICO
Computed Checked
By: BMG Date:  16-Dec-9%6 By —Q;d Date: /2 -{é-%
Tatal Mean
Depth Water AndliCx
Horiz. of Surface [oe Cor.
Swtion  Width  Water ToBat. Effect. Point Vertical Cell Cell
(ft) {R) (fy Oflee  Depih Prop. Velocity Velocity Amra Disch.
() ) Depth  (ft/sex) {ft/sec) (zq ) (cfs) Other/Commvents
400 000 LEW
5.00 1.00 0.20 0.20 0.00 0.00 0.25 0.000
6.50 1.50 030 0.30 0.00 0.00 045 0.000
300 L50 030 030 o0 0.0 0.45 0.041
9.50 1.50 0.60 Q.60 0.38 038 0.90 0342
11.00 1.50 0.30 080 0.53 0.53 1.20 0.636
12.50 1.50 0.90 0.90 0385 0.85 135 1.148
14.00 1.50 1.19 110 055 055 1.6% 0.908
15.50 1.50 1.50 1.50 1.06 1.06 25 2385
§7.00 1.50 1.60 1.60 1.87 187 240 4488
18.50 150 1.90 1.90 1.87 187 2.5 5.330
2000 1.50 1.80 1.80 25 2.51 270 6777
20.5¢ 1.50 1.720 1.70 225 225 255 518
23.00 1.50 1.90 1.90 1.57 1.57 285 4475
14.50 1.50 150 130 1.61 1.6t 270 4.7
26.00 1.50 1.30 130 088 0.88 1.95 1.716
2150 1.50 0.70 0.70 019 019 1.05 0.200
2900 1.50 0.70 020 0.21 0.21 1.05 0221
30.50 1.50 0.20 020 0.00 0.00 0.30 0.000
12.00 1.50 REW 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 Q.000
0.00 000 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 .00 0.00 0.000
0.00 000 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 6.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
.00 0,00 0.00 0.00 0.000
0.00 o.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 000 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
TOTALS 28.00 28.90 38752
REMARKS:

File: Q%6OCT.XLS, Sheet DR-4-5W



DISCHARGE MEASUREMENT NOTES

Stant
Location: DR6-5W Praject: RICO Timethrs): 10:45 AM Page 1 O | Page
Method: Fosi Method Date:  10/23/96 Weather: Clear, Calm: 40 Deg F
Stop
Model No.  NA Party:  Fodd Sullivan, Steve Story Timethes): 11:20 AM Cross Section: Sitver Swan Wetlands Dischayge
Computed Checked
By: BMG Date:  16-Dec®6 Byt M Date: [ 2={a-F
Total Mean
Depth Waeler AndiOx
Hariz of Surface lee Con,
Ststion  Widh  Waer ToBot. Effeat. Point Vetical Cell Cell
() () () Oflce  Depth Prop.  Velocity Velocity Ates Disch,
{R) (f) Depth  (f/sec) (Rfsec) {sq ft) (sfs) Other/Comments
.00 000 LEW
o10 o100 017 017 000 0.00 [HETV] 0.000
020 0.10 0.17 017 000 0.09 0.02 0.002
0.30 0.0 0.14 0.4 000 0.00 0.9 0.000
040 010 0.14 014 0.22 0.22 0.01 0002
.50 0.10 0.20 0.20 034 034 0.02 0.007
0.60 0.10 0.20 0.20 033 033 0.02 0.007
070 [HA+] 0.20 0.20 0.42 0.42 0.2 0.003
0.80 019 020 020 0.40 040 0.02 0,008
0.90 o0 020 020 053 033 002 0.ell
1.00 010 019 019 043 ¢.43 0.03 0013
1.20 00 0.ls 016 03g 0.38 0.02 0.008
1.30 019 0.7 017 020 0.20 002 0.004
1.40 Q.10 0.15 013 0.00 0.00 0.02 0.000
1.50 010 0.08 008 0.00 0.00 0.0t 0.000
60 0.10 003 0.03 0.00 0.00 0.00 0.000
1.70 0.10 REW 0.00 0.00 .00 0.000
0.00 .00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 .00 0000
0.00 0.00 .00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
.00 0.00 000 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0000
0.00 0.00 000 0.00 0.000
Q.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0,000
0.00 0.00 000 0.00 0.000
0.00 0.00 0.00 000 Q.000
000 0.00 Q.00 0.00 0.000
.00 0.00 .00 0.00 0.000
0.00 0.00 0.00 000 0.000
0.00 000 Q.00 0.00 0.000
TOTALS 1.30 0.26 0.0




DISCHARGE MEASUREMENT NOTES

Stan
Location. DR-9-3W Project: RICO Time{hrs): 12:00 PM Page § O | Page
Method. Float Methad Date.  1O/23/%6 Weather: Slighity Windy, 35 Des C
S1op
Model No.  MN/a Party:  Todd Sullivan, Steve Stary Timedhrs): 12:30PM  Cross Section:  Santa 1 i
Computed Checked
By: BMG  Dae:  16Dec96 By Q)J Dae: /2-16-F¢
Total Mean
Depth Water AndiOr
Honz of Surface lee Cor.
Station  Width  Water ToBoat.  Effect. Point Vartical Cell Cell
() (’) ) Offce Depth Prop. Velocity  Velodity Ares Disch.
(ft) () Depth  (ft/sec) (f/sec) (sqft) {cfs) Other/Comments
000 000 LEW
0.20 0.20 0.04 0.04 027 027 0.01 0.003
0.40 0.20 0.1¢ 0,10 LA} on 0,02 0.006
0650 0.20 017 017 013 033 0.03 0.010
Q80 020 022 022 037 037 0.4 0015
1.00 0.20 031 o3 032 032 0.06 DRI B
1.20 0.20 034 0.34 037 037 0.07 0.026
1.40 0.20 035 0.35 036 0,36 0.07 0.025
160 020 030 0.30 032 032 0.06 .09
160 020 o 022 037 0.37 0.04 0.015
200 0.20 a.it o 040 040 002 0008
220 0.20 0.05 0.05 042 042 agl 0.004
240 0.20 0.02 0.02 033 033 0.00 0.000
2.60 020 REW 0.00 0.00 0.00 0.000
0.00 0.00 0.00 000 0.000
0.00 0.00 0.00 000 0.000
0.00 0.00 0.00 0.00 0.000
000 0.00 0.00 0.00 0.000
Q.00 0.00 000 0.00 0.000
0.00 0.00 0.0 000 0.000
0.00 0.00 000 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 000 Q000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 000 0.00 0.000
Q.00 0.00 a.00 0.00 0.000
0.00 0.00 000 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 000 Q.00 a.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 Q.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0000
TOTALS 2.50 [HEE] 0.150
——
REMARKS.



DISCHARGE MEASUREMENT NOTES

Start
Location: DR-1R-8W Project: RICO Timechrs): 10:23 AM Papge 1 Of ) Page
Meter: Marsh McBimey Date:  10/2496 Weather: Clear, Calmy 20 Deg C

Stop
Model No.  RMB 2000 Party:  Todd Sullivan, Steve Stary Time(hrs): 10:30 AM Cross Section: At Abandon Bridge Abwtment

Cornpaned Checked
By: BMG Oate 16:Dec-96  By: ,-\M pue: (2-/6-36

Total Mean

Depth Water AndfOr

Horiz of Surface Tce Car.
Station  Width  Water ToBo, Effeat Point Vertical Cell Cell
() () (f) Oflce Depth Prop. Velosity  Velocity Arca Disch.

fty {f) Depth  (fifsec) (ft/sec) {sq ) (el5) Crher/Comanents
400 000 LEW )
6.00 .00 035 035 0.02 £02 D10 L0014
806 2.00 0.50 0.50 o (A ]] 1.00 0.1i0
10.00 200 110 L.10 012 012 220 0264
12.00 2.00 1.50 150 022 022 3.00 0.660
14.00 200 200 2.00 037 037 4.00 1480
16,00 .00 235 235 0.52 0.52 470 2444
18.00 200 2.60 260 0.57 0.57 5.0 25964
20.00 2.00 2.30 230 0.55 0.65 4.60 2990
2200 200 240 240 0.46 046 4.80 2208
24.00 .00 220 220 0.93 093 440 4092
2600 2.00 1.9¢ 190 090 0.9 3180 3.420
28.00 200 1.9¢ 1.9¢ L2 L12 180 4256
300 2.00 1.70 1.70 1.05 1.05 340 3.570
32.00 2.00 L350 150 0389 089 3.00 2670
3400 2,00 1.50 .50 084 0.84 3.00 2.520
36.00 200 1.00 1.00 072 072 200 1.440
3800 2.00 055 0.55 0.07 0.07 [ ]¢) 00T
40.00 200 REW Q.00 .00 2.00 0.000
o000 0.00 000 0.00 0.000
0.00 0.00 0.00 0.00 0000
0.0 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 Q.000
000 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 ’ 0.00 0.00 .00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
000 0.00 000 000 0.000
0.00 0.00 9.00 000 0.000
000 .00 a.00 000 0.000
000 0.00 0.00 000 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
TOTALS 3600 5470 35051
REMARKS:

File. QRGOCT. XLS; Sheet: BR-HE-5W



Discharge Measurement Calculation Sheet - Rico, Colorado
Winter 1997 :

Location: Argentine Seep Flow (SVS-12)

Method: Parshall Flume - Reference Table D-1
Date: January 21, 1997
water level in flume = 0.25 ft flow rate = .12 cfs = 53.9 gpm

Location: Santa Cruz Adit Discharge (DR-8-SW)

Method: Volumetric

Date; January 22, 1997

valume (gal} time (sec) flow rate (gpm) flow rate (cfs)
0.96 40 144 032
0.96 4.0 14.4 032
0.90 35 154 034

average 14.7 average .033

Location; Rico Boy Adit Discharge (DR-16-SW)

Method: Volumetric

Date: January 22, 1997

yolume {gal) time {(sec) flow rate (gpm) flow rate (cfs)
1.9 33.0 345 008
2.0 34.0 3.53 008
2.0 340 353 008

average 3.50 average .008



' DISCHARGE MEASUREMENT NOTES .

Start
Location: DR-1.SW Project: RICO Time(hrs): 2:40 Page 1 Of | Page
Mcthod:  Floating Velocity Date:  Jaa. 22, 1997 Weather: 30 degrees F, catm, 2 ft of snow
Stop
Model No. NA Party: Todd Sullivan/Sieve Story Timelhrs): 3:10  Cross Section: East channel of Dolores River

Computed Checked
By: TAS Date: 19%Mar-97 By: BMG/ N4  Date: 20-Mar-97

Total
Depth
Horiz. of
Siation Width  Water Point-  Cell Cell

() ()  (R) Velosity Arca Disch.
{ftfsec) (sqf1) {cis) Other/Commenits

025 000 LEW

000 000 040 00 010 0.000
028 028 0352 0.3 0.3 0.073
050 035 062 0.66 0.16 0.106
0785 023 04 071 o 0.078
100 025 048 071 0.12 0.085
.25 028 03 059 0.08 0.047
130 025 022 .71 0.06 0.043
L.7% 025 030 059 008 0.047
200 025 015 045 004 0.018
225 028 0035 0.56 oM 0.006
250 025 0.0 048 0.03 0.014
275 025 006 048 002 G.010
300 025 003 040 0 0.004
3.2% 0.25 0.03 0.24 0.01 0.002
350 025 0.00 0.23 0.00 0.000

375 0.25 REW

TOTALS 375 0.95 0.533

REMARKS:




Discharge Measurement Calculation Sheet - Rico, Colorado -
Spring 1997

Location: Argentine Seep Flow (SVS-12)

Method: Parshall Flume - Reference Table D-1

Date: April 16, 1997

water level in flume = 0.24 ft flow rate = .11 cfs =49 gpm

Location: Santa Cruz Adit Discharge (DR-8-SW)

Method: Volumetric

Date: April 16, 1997

volume (gal) time (sec) flow rate (gpm) flow rate (cfs)
1.0 2.0 30 0.067
1.0 25 24 0.054
1.0 19 32 _ 0070

average 0.064 less 20% = 0.051 cfs

Location: Rico Boy Adit Discharge (DR-16-SW)

Method: Volumetric

Date: April 16, 1997

volume (gal) time (sec) flow rate (gpm} flow rate (cfs)
1.8 17.2 6.28 0.014
1.9 174 6.55 0.015
1.7 15.6 6.54 0015

average 0.015 cfs



DISCHARGE MEASUREMENT NOTES

Start
Lacation; 5V5-5 Projeet:  RICO Time(hrs): 11320 AM Page 1 Of 1 Page
Meter: Marsh MeBimey Dhme: Q41697 Description: Moderate Flow - 2 of Snow o Banks
Stap
Model o, RMB 2000 Paty:  Todd Sullivan, Bill Schendericin Time(hrs).
Computed Checked
By: BMG Date: 5May9? By: 00000 Date:
Total Mean
Depth Water And/Or
Horiz of Surface Ice Cor.
Suation  Width  Water ToBol. Eifea. Point Vetical Cell Celt
) () (v Oflce  Depth Prop. Velocity  Velocily Area Disch
() ) Depth  {fV/5ec) {fi/sec) (sqf)) (s} Other/Cormments
1.00 000 000
1.25 0.25 015 015 0.62 062 0.04 0.025
1.50 025 025 0.25 003 003 0.06 0.002
175 0.25 0.30 0.30 .10 o010 0.08 0.008
.00 025 0.30 030 0.01 om 008 0.00%
225 025 0.30 a30 0353 053 0.08 0.042
50 025 0.30 030 0.95 085 008 0076
275 0.25 0.30 030 .72 1712 0.08 0.138
300 025 0.35 0.35 205 203 0.09 0.185
325 025 0.15 0.3% 209 200 009 0.188
3.50 0.2% 045 045 214 214 011 0235
X My 0.60 0.650 138 238 015 0357
4.00 025 080 0.60 L72 .n 0.15 0.258
425 025 0.60 .60 217 17 ols 0326
4.50 0325 0.55 0.53 1.40 1.40 o4 019
415 0.25 0.55 0.55 091 o 0.1% 0173
5.20 0.45 0.50 0.50 107 107 an 0118
5N 000 0.00 0.00 0.00 0.000
0.00 0.00 000 0.00 0,000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 800 0.00 0.000
.00 Q.00 0.00 0.00 0.000
0.00 000 0.00 Q.00 0.000
0.00 0.00 0.00 000 0.000
0.00 000 0.00 0.00 0.000
0.00 0.00 000 0.00 G000
000 000 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 000 0.00 0.000
0.00 0.00 0.00 0.00 0.000
000 0.00 0.00 4.00 0.000
0.00 000 0.00 000 0.000
0.00 0.00 0.00 0.00 0.000
0.00 000 000 0.00 0.000
0.00 0.00 0.00 0.00 0.000
TOTALS 420 168 Py 3




i
DISCHARGE MEASUREMENT NOTES

San
Location: 5Vv5-8 Project  RICO Time(hn) 310 PM Page | Of | Page
Meter: Marsh McBimey Date: 047697 Desanptior: Silver Creek Below frgentive Taiings,
Stop 25 feet below eulven
Model No.  RMB 2000 Party.  Todd Sullivan, Bill Schenderlein Teme(burs)
Coveprated Clvecked
By. BMG Daie:  02-hun-8? By _ Date:
Total Mean
Depth Water AndiOr
Fonz. of Surfnce 2 Cor.
Station  Width  Water ToBot Effocy Poir Vertical Cell Coll
{ft) (R () Offon Depth Prop. Velocity Velocity Ama Dudh
—_— (a) {f} Depth  (ftaec) (ffsec) (qfy (cB) Otheet/Comments
100 000 LEW ‘
1.50 0.50 020 0.20 0.00 0.00 010 0.000
2.00 0.50 Q.30 0.30 £.08 .08 015 0012
250 0.50 0.45 0.45 0.00 .00 023 0.000
3.00 050 05 035 003 2.m 0% Q008
3.50 030 065 0.6 005 0.05 ¢33 0017
4.00 Q.50 0710 030 012 612 035 0042
430 .50 0.90 090 414 014 045 0063
500 050 095 0.3 0.40 L] 045  OT9r
5.50 0.50 085 085 05 0.53 04 028
6.00 0.5 1.00 1.00 0.39 039 050 0198
6.5¢ 0.50 0.60 0.60 0.49 045 030  0.147
103 050 0% 050 0.69 0.59 043 om
1.50 0.50 0.80 0.80 087 087 G40 0348
300 030 050 0.50 0.85 0.86 025 0215
8.50 0.50 0.50 0.50 G.58 0.58 025 0145
o0 05 065 065 015 o5 03 0IR
9.5%0 0.50 0.65 0.65 0.75 0.15 018 0120
9.50 0.00 RIIW 0.00 0.00 000  0.000
0.00 0.00 000 000  0.000
4.00 0.00 0.00 0.00  G.OoM
0.00 0.00 0.00 0.00  0.000
9.00 0.00 00 000  0.000
0.00 0.00 0.00 000  0.000
.00 0.00 0.00 0 0000
4.00 0.00 000 000 0000
0.00 0.00 .00 0.00  0.000
0.00 0.00 0.00 0.00  0.000
0.00 4.00 0. 0.0 0.000
000 .00 0.00 000 0000
.00 000 0.00 0400 0.000
0.00 0.00 0.00 0400  0.000
.00 0.00 0.0 000 G000
0.00 0.00 0.00 0.00  0.000
0.00 0.00 0.00 000  0.000
TOTALS .54 Sa 2267
REMARKS:



DISCHARGE MEASUREMENT NOTES .

Start
Location. DR-1-5W Progect: RICO Time(hrs): .20 AM Page 1 OT | Page
Meter: Marsh McBimey Date: 0417797 Description: Abundant Fe Precipitates in Channel
Stop
Madet No.  RMB 2000 Paty:  Todd Sullivan, Bill Schenderlein Time(hrs):
Computed Checked
By: BMG Duate:  15-May-57  By: Crate:
Total Mean
Depth Water AndiOr
Hariz. of Surface fee Cor.
Station  Width  Water ToBol. Effeat. Point Vertical Cell Cell
) ® Oflce  Depth Prop. Velocity  Velacity Area  Disch,
(f) (f} Depth  (fsec) (f/sec) (sq1)) (cfs) Other/Comments
025 000
025 000 0.65 065 0.01 0.01 0.08 0.001
050 025 0.50 0.50 002 002 0.1 0.003
0.75 025 0.50 0.60 0.05 005 o5 0008
1.00 015 0.50 0.50 o10 010 0.13 0013
125 025 0.40 040 0.07 007 0.t 0.007
1.50 0.5 0.43% 0.45 0.12 0.12 all 0013
175 0.25 0.50 0.50 0.08 008 013 0010
200 0.25 060 0.50 .10 0.10 015 0015
225 0.23 0.60 0.60 011 011 .15 aot?
250 025 045 0.45 012 012 0.1 0013
75 025 0.55 0.55 010 010 0.14 0014
.00 025 0,50 0.50 0.09 0.09 013 0.012
335 025 0.35 0.35 Q.05 0.05 009 Q.00%
350 0.25 035 0.35 003 003 009 0.003
1 025 035 035 0.02 002 009 0.002
4.00 025 o35 0.35 0.00 000 0.09 Q.000
425 .25 035 015 0.00 0.00 009 0.000
4.50 0.25 0.20 0.20 0.00 0.00 0.05 0.000
475 0.25 020 0.20 0.01] 0.01 010 0.001
5.50 0.75 .10 0.10 0.00 0.00 004 0.000
5.50 0.00 .00 0.00 0.00 0.000
0.00 .00 0.00 0.00 0.000
0.00 0.00 Q.00 0.00 0.000
0.00 000 a.00 0.00 0.000
.00 0.00 0.00 Q.00 0.000
0.00 0.00 0.00 0.00 £.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 000 0.00 0.000
0.00 000 .00 0.00 0.000
000 0.00 0.00 0.00 0.000
Q.00 000 000 0.00 0.000
0.00 0.00 0.00 0.00 0.000
\ 0.00 0.00 0.00 000 0000
0.00 000 0.00 0.00 0.000
TOTALS 525 215 137




DISCHARGE MEASUREMENT NOTES

Stan
Location: DR-2.5W Project: RICO Time(hrs): 12:00 PM Page ¥ OF | Page
Meter.  Marsh McBimey Date: 041897 Description: Dologes River of West Rico Biridge
Stop
Model No.  RME 2000 Party:  Todd Sulliven, Bill Schenderlein Time(hrs):
Cornpanted Checked
By: BMG Cwte: 02-hm-97  By: Date:
Tolal Mean
Prepth Water AadfOr
Horiz of Surface Jee Cor.
Station  Widh  Water ToBot. Effert, Point Vertical Cell Cell
()] (ft) () Oflee  Depth Prop. Velocity Velocity Arca Drisch.
e ) ) Depth  (f/sec) (fvaec) (sq A {efs) Other/Comments
1.50 0.0 REW
.00 0.50 030 0.30 014 014 038 0.053
10.00 200 0.45 0.4% 0.52 0.52 0.90 0488
12.00 200 0.50 0.50 0.03 0.03 1.00 0.030
14.00 200 065 0465 126 1.26 1.30 1638
16.00 2.00 0.90 0.90 1.0 190 1.80 3420
18.00 200 1.10 Lo 1.95 1.95 220 4290
20.00 00 @50 .50 5 P 1.00 p )
2200 200 1.00 i.00 1.81 L8l 2.00 3620
24.00 200 1.40 1.40 234 234 280 6.552
2600 200 1.50 1.50 312 kN V) 3.00 9.350
2500 100 1.60 1.60 253 2353 3.20 £.096
30.00 200 1.60 1.60 2.50 2.50 320 8.000
32,00 2.00 240 249 202 P17 430 9.656
34.00 2.00 2.30 230 266 266 460 12.236
36.00 200 140 1.40 1.44 144 145 1518
3750 1.50 0.50 0.80 0.66 0.66 Q.60 0.3%
3150 0.00 LEW 0.00 0.00 0.00 0.000
000 0.00 0.00 0.00 0.000
0.3 000 0.0 0.0 0.000
0.00 000 0.00 0.00 0.000
.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0. 0.00 0.00 0.00 G.000
0.00 .00 0.00 0.00 0.000
Q.00 0.00 0.00 0.00 0.000
Q.00 0.00 0.00 000 0.000
0.00 0.00 0.00 0.00 000
0.00 0.00 .00 .00 0.000
000 0.00 0.00 Q.00 0.000
¢.00 0.00 0.00 0 4.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 4.000
TOTALS 30.00 kalrs Ti.683
REMARKS:



DISCHARGE MEASUREMENT NOTES

Stan
Location: DR-4.5W Project: RICO Timelhrs): 3:00 AM Page ¥ Of | Fage
Meter. Marsh McBimey Date:  OHIB/7 Dreseription: Dolores River st Rico Cemstary
Stop
Model No.  RMB 2000 Paty:  Todd Sullivan, Bill Schenderlein Time(hrs):
Computed Chetked
By. BMG Date:  03-Jun-97 By Date
Total dean
Depth  Water And/Or
Honz of Surface [ce Cor.
Station  Width  Water ToBat  Effect. Point Vertical Cell Cell
) @ (@)  Offee Depih Prop. Velocity  Velocity Ases Disch
(W (%) Depth  (fifsec) {f/sec) (sq R) (efs) Other/Comments
4,50 0.00 REW
450 1.50 035 0.35 .00 0.00 0.53 0,000
6.00 1.50 0.60 Q.60 0%t o9 050 0819
1.50 1.5 100 1.00 031 031 L3530 0.45%
.00 1.50 150 1.90 1.49 1.49 285 4247
10.50 1.50 210 210 146 1.46 315 4.599
12.00 1.50 210 210 2.66 266 115 8379
13.50 1.50 220 p i) a2n 271 3130 8.9d3
15.00 1.50 200 200 299 - 259 300 2970
16.50 1.50 230 130 254 2.5 145 10,143
13.00 1.50 2.00 2.00 215 235 i 5750
19.50 1.50 1.50 .50 [ x4 193 225 4.343
21.00 1.50 1.40 40 1.33 1.38 210 2898
250 1.5¢ LIO 110 1.23 .23 1.65 2.030
24.00 150 0.90 0.%0 1.08 108 1.35 1.458
2550 1.50 Q.80 0.80 087 D87 1.20 1.044
2100 1.50 0.60 6.50 094 0% 050 0.846
28,50 L5 050 0.60 1.54 1.54 L] 1.385
30000 1.50 0.40 0.40 1.00 .00 0.60 0.500
ns 1.50 030 030 0.45 045 045 0.3
33.00 1.50 030 0.30 044 044 495 7
M4.50 0.00 LEW 000 0.00 0.00 G000
0.00 0.00 0.00 0.00 Q.000
0.00 0.00 0.00 2.00 0.000
400 0.00 0.00 0.00 0.000
0.00 000 0.00 .00 0.000
0.00 0.00 0.00 Q.00 0.000
300 000 0.00 000 0.000
0.00 0.00 0.00 000 0.000
0.0 .00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.0co £.00 0,00 0.000
0.00 .00 Q.00 0,00 0.000
0.00 0.00 000 Q.00 0.000
000 000 000 0.00 0.000
TOTALS 30,00 4118 70.301
T
REMARKS:

Fike: QOTAPRXLS; Sheet DR-4-5W



. DISCHARGE MEASUREMENT NOTES

Start
Location: DR.-6-5W Project. RICO Tunefhrs): 330 PM Page | OF 1 Page
Method: Flost Method Date: (1797 Description: Moderate Flow, Chear
Stop
Model Ho,  NfA Paty:  Todd Sullivan, Bill S¢chenderiein Titnedhrs):
Compued Chetked
By BMG Date;  15-May-97 By Date:
Toual Mean
Depth Water AndiOr
Honz of Surface Tee Cor.
Sistion  Width  Water ToBo. Effect Point Vatical Celi Celt
(i) (3] {R) Oflee  Depth Prop. Velocity Velocity Area Dhsch.
Ry (&) Depth  (fifsec) (f/5ec) (sqft) (cfs) Other/Comgnents
0.00 0.00 0.00
0.25 025 o.l1c 0.10 0.58 058 0.03 0017
0.50 0.2% 0.13 o3 093 093 0.03 0.028
0.5 0.25 0.24 0.24 1.32 132 0.06 0079
1.00 0.25 0.28 028 1.20 120 0.07 0.084
1.25 025 o3 431 136 1.36 0.08 2109
1.50 0.25 0.33 0.33 1.08 1.08 0.08 0.086
175 0.23% 031 0.31 097 097 0.08 0078
2.00 0.25 0.29 0.29 0715 0.7 007 0053
225 0.25 017 017 0.63 0.63 004 0.025
2 0.25 an an 041 04t 0.03 0012
p i 025 0.08 0.08 0.00 0.00 0.01 0.000
A} 0.00 000 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.600
. 0.00 0.00 0.00 0.00 0.000
0.00 0.00 .00 0.00 0.000
0.00 0.00 0.00 000 0.000
0.00 0.00 0.00 0.0 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 LT 0] 0.00 0.000
0.00 000 0.00 0.00 0.000
.00 0.00 ¢.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
800 0.00 a0 Q.00 6.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0,000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 000 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 000 0.00¢
0.00 0.00 0.00 000 Q.000
0.00 0.00 000 0.00 0.000
0.00 0.00 0.00 0.00 0,000
0.00 0.00 0.00 0.00 0000
TOTALS 275 0.58 0571
REMARKS:



DISCHARGE MEASUREMENT NOTES

Sun
Location: DR-9-3W Project:  RICO Timethrs):  10:25PM Page | OF | Page
Method: Float Method Date: 041797 Description: Low Flow, Clear
Stop
Model Mo, Néa Puty:  Todd Sullivan, Bill Schenderlein Tirre(hrs):
Comprated Checked
By: BMG Date: 02-jun97 By Date:
Totsl Mean
Drepch Water And/Or
Honz of Surface lee Cor.
Sistion  Width  Water ToBat. Effoct. Fount Vertical Cell Celt
® @) Oflc  Depth Prop. Velocity  Velocity A Disch
) ® Depth  {ft/sec) {(Rfsec) (sq 1) (<) Cther/Comments
0.00 0.00 REW
Q.25 025 Q.80 0.50 021 0.21 0.20 0.042
050 0.25 012 Q12 0.40 .40 0.03 402
075 0.25 022 022 048 0.8 0.06 o029
1.00 025 029 o 0.55 0.55 007 0.03%
1.2% 025 039 0.39 0.60 0.60 Q.10 0.060
1.50 025 043 043 457 0.67 on 0074
1.7 0.3 049 0.49 052 052 0.12 0.062
2.00 02 0.5 iR 1] 0.48 048 013 0062
2.25 0.2% 045 0.45 0.6) 0.61 Ot 0067
230 025 037 0.37 0457 047 909 0.060
s 0 oM 0.24 062 062 006 0.037
3.00 Q28 .10 010 0.56 05 003 0017
315 025 0.05 0.5 0.49 049 0.0L 0005
330 0.25 005 005 043 0.4 0.01 0004
1350 0.00 LEW 000 o.00 000 0.000
0.00 0.00 8.00 0.00 0.000
.00 0.00 000 0.00 0.000
0.00 0.00 Q.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 .00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0,000
0.00 .00 400 0.00 0.000
0.00 0.00 0.00 Q.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 .00 0.000
0.00 200 0.00 0.00 0,000
0.00 0.00 000 0.00 4000
0.00 0.00 0.00 0.00 0,000
0.00 0,00 .00 000 0000
0.00 0.00 000 .00 0.000
0.00 .00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.0¢ .00 0.000
TOTALS 3.50 T3 o370




. DISCHARGE MEASUREMENT NOTES

Stant
Locatioti. DR.-18.5W Project: RICO Timel(hry), 14:50 AM Page: | 011 Page
Meter. Marsh McBimey Daie  O4/18°97 Description: Dolores River g1 Old Bradee Abugment
Stop
Model No.  RMB 2000 Party:  Todd Sullivan, Bill Schenderlem Timethrs):
Computsd Checked
Byy:  BMO  Dat: 27-May-97 By Date:
Faotal Mesn
Depth  Water AndiOr
Horiz, of Surface [oe Cor.
Stetion  Width ~ Water ToBat. Effect, Point Vetscal Cell Cell
(&) (fi} (1) Oflee  Deplh Prop. Velocity Velocity Arca Disch.
{ft) (ALY Depth  (fif1ac) (ft/aec) qi (o) Other/Commenits
2.00 000 REW
11.00 200 Q.45 0.65 0.52 0.52 1.30 0675
13.00 200 1.20 1.20 1.00 1.00 2.40 2.400
15.00 2.00 1.50 1.50 1.3 1.3 109 4110
12.00 200 1.20 1.30 1.78 178 260 4.628
19.00 200 LY 1.10 180 180 3.40 6120
21.00 2.00 2,00 200 184 1.64 4.00 6.560
200 .00 2.0 20 1.47 1.47 440 6,468
25.00 2.00 2.40 40 1.31 in 480 6.288
1.00 1.00 2.30 .30 1.14 1.14 4.60 5244
29.00 .00 230 .30 1.19 119 4.60 5414
k1R ] 200 .50 150 118 1.18 5.00 5.900
33.00 200 .30 230 1.01 1.01 4.60 4,646
A5.00 200 180 1.80 0.84 0.84 360 3024
37.00 200 1.5 1.40 030 08¢ 230 1.240
_ 39.00 2.00 1.0 .30 0.68 0.68 2.60 1.76&
41.00 2.00 085 OR8S 0.55 0.55 1.70 0.935
43.00 2.00 0.65 [12.5] 0.26 0.26 130 0.338
45.00 2.00 LEW Q.00 0.00 0,00 0.00 0.000
2.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
Q.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
Q.00 0.00 0.00 0.00 0.000
0.00 . 000 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 .00 0.00 0.00 0.000
0.00 000 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 400 0.000
0.00 0.00 . 0.00 000 G.000
0.00 0.00 900 0.00 Q000
0.00 0.00 9.00 0.00 0.000
TOTALS 36.00 3670 6aE19
—
REMARKS:

File: QITAPRLXLS,; Sheet: DR JB-SW



Discharge Measurement Calculation Sheet - Rico, Colorado
Summer 1997

Location: Argentine Seep Flow (SVS-12)

Method: Parshall Flume - Reference Table D-1
Date: July 29, 1997
water level in flume = 0.27 ft flow rate = 0.13 cfs

Location: Rico Boy Adit (DR-16-SW)
Method: Volumetric

Date: July 30, 1997

volume (gal) time (sec) ﬂnw_me_(,gpnu flow rate (cfs)
1.5 14.6 0.01

1.6 15.3 6.3 0.01

1.8 15.1 7.2 0.02

Average 0.01

GAPROJECTS\RICO\SWREPINDISCHRG. WPD



DISCHARGE MEASUREMENT NOTES

Start
Location:  SVS-5 Project: RICO Time(hss):  1L:15AM Page ) Of 1 Page
Meler  Marsh McEiimey Dae: 712997 Weather: Overcest, 70 degrees, Rain past 72 bours
Stop
Model No.  RME 2000 Paty: Todd Sullivan, Bill Schendericin Time(hrs):  11:25AM Cross Section: _20' UPSTRM FROM CULVERT
Computed Checked
By: TAS  Dmte: Aug. 4,97 By sQﬁL Date: _§-5-F
‘Total Mean
Depth  Water And/Or
Horiz. of Surface Tee Cor.
Ststion Width Waier ToBot Effect Poist  Verveal celt Cetl
(1) ) (B)  Oflee Depth Prop. tlotity  Velotity Ares  Disch
Ry @ Depth  (f/sec) (f/sec) (sq R {cfs) Other/Comnmentts
258 000 LEW
283 025 020 020 0.04 004 005 0002
308 025 020 020 0.08 0.08 005 0004
333 0325 040 040 082 082 010 0082
358 025 035 0.35 1.00 1.00 007 0090
383 025 025 025 026 026 006 0016
408 025 040 0.40 0.15 0.15 010 0015
433 025 04S 0.45 1217 1.27 01l 0140
458 025 045 045 126 1.26 ol 0.3
433 025 040 0.40 1.07 1.07 o100 0107
5.08 0.25 (L35 0.35 1.13 .13 Q.12 0.135
550 042 045 045 142 142 021 0298
600 050 065 0.65 072 012 033 0238
6.50 0.50 [{%.0r] 0.80 2.56 2.56 040 1.024
700 050 090 0.90 2.63 263 045 1184
150 050 050 0.50 192 192 045 0854
300 050 090 050 1.08 1.08 045 0486
850 050 060 0.60 1.02 1.02 030 0306
200 050 055 055 0.74 0.14 028 0207
950 050 055 0.55 027 027 028 0076
1000 050 045 045 0.55 055 023 0427
10.50 0.50 0.50 0.50 0.57 Q.57 025 0,143
o0 0S50 000 0.00 0.00 000 0000
0.00 REW 0.00 0.00 000 0000
0.00 0.00 0.00 000 0000
Q.00 0.00 0.00 Q.00 0.000
0.00 0.00 0.00 000 0,000
0.00 0.00 0.00 000 0,000
0.00 0.00 0.00 000 0000
Q.00 Q.00 0.00 0.00 0.000
0.00 0.00 0.00 000 0000
0.00 0.00 0.00 000  0.000
000 0.00 0.00 000 0.000
.00 0.00 0.00 Q.00 Q.00
000 0.00 0.00 000 0000
TOTALS 842 452 5680




DISCHARGE MEASUREMENT NOTES

Start
Location: 5VS-§ Project: RICO Time(hrs):  2:50P Pege 1 Of 1 Page
Meter: Marth McBimey Dase: 772997 Weather: Overcast, 70 Deg F; Rain past 72 hours
Stop
Model No.  RMB 2000 Party: Todd Sullivan, Bill Schendericin  Time(husy:  1:15PM Cross Section: 30 DSTRM FROM CULVERT
Computsd . Checked
By: TAS Date: Aug4, 97 By Dae: 5-5+9%7
Total Mean
Depth Water And/Or
Horiz. Of  Surface Tee Cor,
Stafion Width Waler ToBot. Effect. Pomt  Vestical Cell Cell
7)) @ (B Ofle Depth Prop, elocity  Velocity Ares  Disch
wm  m Depth (Risec)  (fV3oc) (sqf) (B} Other/Commienits
100 000 LEW
L50 030 020 020 0.00 0400 0.10 0.000
200 050 040 040 020 020 020 0.040
2350 0% 030 0.50 021 021 025 0053
300 050 040 040 042 042 020 0.084
350 050 oS0 6.50 059 0.59 025 0143
406 050 0.50 0.50 0.7 0.7 025 0198
4350 050 060 0.60 1.08 108 030 0324
500 03¢ 065 0.6% 12% 125 033 0413
550 050 095 0.95 1.53 1.53 048 0.734
600 050 110 L0 1.48 148 0.55 0814
650 050 LO0O 1.00 1M L3 0.50 0.655
700 050 090 0.90 .26 1.26 045 0567
750 050 080 0.80 1.57 1.57 0.40 0.62¢
800 050 075 075 133 133 038 0.505
850 050 050 0.50 0.96 0.96 025 0.240
900 050 085 0.8% 077 o1 043 033
950 050 060 0.60 0.58 0.58 030 0174
10,00 0.50 050 0.50 0.30 030 025 0075
1050 050 0.50 0.50 0.26 0.26 025 0065
1100 050 002 002 0.00 0.00 0.02 0.000
1200 1.00 REW 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 000  0.000
0.00 0.00 0.00 0.00  0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0.00 0.00 0.00 0.00 0.000
0,00 0.00 0.00 000 0.000
0.00 0.00 0.00 000 0.000
0.00 0.00 0.00 .00 0.000
0.00 0.00 0.00 0.00  0.000
0.00 0.00 0.00 0.00  0.000
0.00 0.00 0.00 0.00 0.000
TOTALS 1100 614 6048

REMARKS;:




. '

DISCHARGE MEASUREMENT NOTES

Start
Location:  DR-1-3W Project: RICO Timethrs):  4:15PM Page 1 Of 1 Page
Meter: Marsh McBimey Date: 772947 Westher: Overcast, 60 Deg F; Light Rain
Stop
Model No, RMB 2000 Party: Todd Sullivan, Bill Schenderlein Tinethrs):  4:30 PM Cross Section: 20 up from confluence
Compurted Checked
By: TAS Duc Avg 497 By Due: B-5-
Total Mean
Depth  Water And/Or
Horiz, Of  Surfacc Ice Cor.
Stetion Width Water ToBob Effect Point Vertical Cell Cell
@ @ () Ofle Depth Prop. clocity  Velocity Ares  Disch,
(ft) (f) Depth (ft/sec) {f/oec) (sqft) (ef®) Other/Corrmments
400 0.00 LEW
5.00 1.00 0.60 0.60 0.00 0.00 060 0.000
6.00 1.00 0.90 0.90 1.68 1.68 090 1512
7.00 1L.0¢ 1.50 1.50 .60 2.60 1.50  32.900
3.00 1.00 1.80 1.80 339 339 1.80  6.102
9.00 1.00 1.80 1.8¢ 193 L9 180 3474
10.00 1.00 1.50 1.80 340 3.40 1.5 5100
11.00 1.00 1.50 1.50 434 434 150  6.510
12.00 1.00 1.60 1.50 458 458 1.60 7328
13.00 1.00 1.60 1.60 409 409 1.60 6544
. 1400 100 160 1.60 3.53 3.53 160 5648
: 15.00 1.00 1.50 1.60 2.56 2.56 1.50 3.840
16.00 1.00 1.50 1.50 93 93 1.5¢ 4395
17.00 1.00 1.30 1.50 2.65 265 1.30 3445
13.00 1.00 110 1.30 2.68 2468 1.10 2948
19.00 1.00 1.50 L10 3.00 300 LI10  3300
20.00 1.00 1.10 1.10 3.55 3.55 .10 3905
20.00 1.00 1.00 1.10 274 274 1.00 2740
22.00 1.00 0.90 1.00 238 238 09 2142
2300 1.00 0.90 0.90 1.95 1.95 090 17153
24.00 1.00 0.90 0.90 122 2.2 090 1998
25.00 1.00 0.70 0.90 £.50 L.50 0.70 1.050
26.00 1.00 0.30 0.70 0.04 0.04 03¢ 0012
2700 1.00 0.30 +0.16 0.16 000 0.000
28.00 1.06 REW 0.00 0.00 0,00 0.000
0.00 0,00 0.00 000 0.000
0.00 0.00 0.00 000 0.000
0.00 0.00 0.00 0.00 0,000
0.00 0.00 0.00 000 0.000
0.00 0.00 0.00 0.00  0.000
0.00 0.00 0.0 000 0.000
0.00 0.00 0.00 000 0000
0.00 0.00 0,00 000 0.000
0.00 0.00 0.00 0,00 0.000
0.00 0.00 .00 000 0.000
TOTALS 2400 26,70 T1648

REMARKS:



DISCHARGE MEASUREMENT NOTES

Start
Location: DR-6-3W Project: RICO Timethrs):  10:50PM Page 1 OF | Page
Meter: Mersh McBimey Dute: 772947 Weather: Overcast, 60 Dep F
Siop
Model No. RMB 2000 Party: Todd Sullivan, Bill Schendericin Timethrs):  11:00 AM Cross Section: 20" up from confluence
Computed Checked
By: TAS Date: Avg. 4,97 By Date:
Total Mean
Depth Water AndiOr
Horiz Of  Surface Tee Cor.
Station Width Water ToBot Effect. Point Vertical Cell Cell
@ @ (f)  Oflec Depth Prop. clocity  Velooity Arcs  Disch.
() {f) Depth  {fi/sec) {f\/zec) (sq ft} (cfs) Other/Commenis
000 000 LEW
025 025 055 0.55 254 2.54 0.14 0.356
0,50 025 0.55 0.55 216 2.16 0.14 0.302
0.75 0.25 0.30 030 1.76 1.76 0.06 0.106
092 017 025 0.25 1.06 1.06 0.06 0.064
1.25 033 0.15 015 0.00 0.00 0.03 0.000
i.38 0.13 REW 0.00 0.00 0000
(.83 channel # 1 draining upper pond
0.00 0.00 LEW
025 025 013 0.13 0.58 0.58 0.03 0.017
050 025 0I5 0.15 057 0.67 0.04 0.027
075 025 018 0.13 0.64 0.64 0.05 0.032
100 025 020 020 0.58 0.58 .05 0.029
1.2 025 020 0.20 0.51 Q.51 .05 0.026
1.50 025 020 0.20 0.50 0.90 0.05 0.045
175 025 018 0.8 0.71 o 9.03 0.036
200 025 I8 0.13 0.46 0.46 0.05 0.023
225 025 REW 0.00 0.00 0.000

0.37 0.24 cheannel #2 draining lower pond

Total Flow 107




Circular Channel Analysis & Design
. Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: S“'ﬁ:‘n‘on DR'- \Sa_ - S\J\[

Comment :
Solve For Actual Discharge

Given Input Data:

Diameter.......... 1.25 ft
Slope.scescscenses G.1000 fr/ft
Marning's N....... 0.0%4

Depth. . viiieccceas 0.16 ft

Computed Results:
Discharge,..coeuus 0.66 cfs
Velocity.veeeoaans 7.24 fps
Flow Ared.ceeceaas 0.09 st
Critical Depth.... 0.32 #t
Critical Slope.... 0.0061 fr/fe
Percent Full...... 12.80 X
Full Capacity..... 18.97 c¢fs
QMAY 2.94D........ 20.40 cfs
Froude Number..... 3.85 (flow is Supercritical)

Open Channel Flow Module, version 3.21 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analysis & Design
. solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Mame: <) . | _b& -7-5 \/\/
Comment:

Solve For Actual Discharge

Given [nput Data:

Dismeter......ccee 1.25 ft
Slope.sievnncennns 0.0400 ft/ft
Hanning’s MNecevess 0.030

Depth............. 0.20

Computed Results:
Discharge.....ce.. 0.31 cfs
Velocity. . .cocvnss 2.45 fps
Flow Area.....eeee 0.13 sf
Critical Oepth.... 0.22 ft
Critical Slope.... 0.0292 ft/f¢
Percent Full...... 16.00 %
Full Capacity..... 5.60 cfs
OMAX 3.94b. . ..... 6.02 cfs
Froude Number..... 1.16 (flow is Supercritical)

Open Channet Flow Module, Version 3.21 (c} 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



ESA Consultants

JO8 NO. SUBJECT DR-77 - SN SHEET NO. oF

PROJECT Mﬂa&ﬁnﬁ B8y DATE

1:.25 £4. Dia. Coulvert ; 55 & Lo.»fl‘k

Avg. Velocikey (Flochubion outid ) = %; - 2.33H/s

z /- t
frea ;}:f‘z_(ﬂ'e foﬂérﬂw-%?@:.m

8o 2 {80
2 2
r = Y:] +-}‘-(‘ :_"-%_C
2 e S 6
C = 092 —> & T 94.3°
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TABLE D-1  ARGENTINE TAILINGS SEEP FLOW CALCULATION
(SV§-12)

DISCHARGE OF 3'"" PARSHALL FLUME
. FORMULAS:CFS=.992H1:547 Gs=CFS X 7.481 MGD=CFS$ X 0.6463

HEAD HEAD EAD HEAD
HEADI sl as [mop crs| os |meo| =A% crs | as |meol" CcFs | 6s |mGD CFS{ GS {mMGD
FT. FT. FT. FT. FT.

0.01 00048 0080 L0008 [ 0.26 L1224 .923% .079% Q.50 L3500 2,819 L2262 ] Q.74  JAMRB 4,834 419 .01 1.007 T.35)6 .afll
0,02 L0013 L0173 L0015 | 0.27 ,1)0% 9790 ,o84b 0.352 L1607 2,699 L2331 1 0.77 L8621 4,953 L4279 1.02  1.92)  T.6%) Lebld
D.0) L00s&  L0X2T Q028 | Q.18 L1385% 1,008 009 0.5 L3ITLS 2.TTI9 L2400 ] O.TO L 6T%4  3,0%) L638% ] 1.0) 1,030 Y.TAD  LbT1
0,08 L0088 L0510 L0044 | 0.29 L1482 1.09) L0048 0. 54 L3824 2,881 L2471 | 0479 L5029 5,18) L4452 1.064 1,034 7,809 L4012
0.95% 009 L0721 L0082 | 0.30 L1530 L.L%) 099 0,53 L3P 2,943 L2543 | 9,80 LTo2a 5.25% 454y 1,05 1.0  4.003 L8918

0,06 LOJ28 L0938 L0083} { 0.1 L1820 1,212 J104F ] 0,36 L,e04%5 3,026 L2813 ) O.81 LT180 S5.33Y  La820 ] 108 1,088 8,121 L7018
0.0 LCLe2 L3213 L0103 ] 0.2 3T 1.2YD L1100 0,537 L4198 J.L10 L2807 | Q.82 L2258 3,489 L4TLA | L.OT7 L.10L .24 .TLLS
D.08 L0199 L3S0 L0129 1 0.3 L1783 1,335 (1134 0,38 L2270 D.1%3 L2760 | 0.0) L TAXL 5,363 L4208 | 1,08 1J1LT 8339 T2
0.0% 023 L1789 L0185 ] 0.3% L1049 1,399 L1200 Ge59 L4304 3,201 L2004 | 0.84 LTSS B.06T  La096 | 1.09 14133 s.4T9 L TH24

0.10 .08 L2106 0182 7 0.33 L1935 1.483 L1244 0,40 L4501 3,367 L2909 0.8% L7715 5.TTL LA%86 | 1. 10 1,150 8.800 .T4)0
1
Oo11 L0326 L2861 L0211 | O.3b  L20AT  1.528 L1320 0,51 L4638 3.454 L2964 | D.05 L7855 3,877 L5077 | ML) 1.M6R 8,021 L7325
0.12 031  L2T92 L0241 0,07 L2101 §5.394 L1M7 0,42 4T3 2,542 L3040 | 0.87  LI99T 5.903 L5069 | .02 L.182 .84} L Tes0
013 L0822 L3140 L0221 | 0.38 L2220 1.681  LL14D3S Gubd L4854 D031 W3] OuBB LBLA0 5,090 .524) 1403 Lol90  8.966 7748
0.6 LOMT&R L3544 L0308 | .39 (2DEL L.T29 L 149 Qo8& LA9T8 3,721 3214 | 0,89 823 4,197 L5334 1,14 L.215 9.089 .7e852
QeSS L0527 L I0&G LO0)A] | BudG 42406 1,798 L1334 0,85 L3094 3,811 L3292 | 0490 L0420 6,303 JSEAT 1 1015 1,231 4,212 L7439
0,14 0582 6358 LOMTE | O0u4 L2497 1,088 .lelA O.86 L5216 3,902 JATL | 0.91 L857) 6.404 L5341 Tel8 L2268 9.337 8040
0.1 €840 . &TBS  .O41) | 0,42 L2562 1.939% (1675 0,87 L3339 3.994 JIaSL | 0.9 L8T19 A4.%2) L5835 | t.17 1.28% 9.481 .817h
Q.18 L0899 L3229 L0452 | 0.4) L2428 D01 MDD Dob8d L5603 4,087 L3531 ] 0.%3 L8067 b.63D LHTI0] 1.0 1.281 9307 L e202
0.1% L0780 L5883 LQA91 | 0.8k L 2TES 2.00M L1800 Q.89 L5987 4,180 L3811 | 0.9¢ 90L& B,.Ta4 L3B24 | 1,19 1,294 9.71) L8391
0,20 002} Lal54 L0532 | 0.3 L2804 2,198 L1084 0,70 L5TIY 4,276 L4892 | 0.93 L9148} 6,853 5922 1.20 1.313%5 9.839 .8%00

0,21 .00 L A83T. . ,047 Qahs L2904 2,332 JAN2% Q.71 L3840 4,389 LITTR | 0.96 L9313 4.987 8019 | 1,
9.2 L9953 L TLI3E LWURTS ] 0.67 L3083 2,308 L1994 0.7 L5968 4,454 L3057 ] 0,97 L9483 T.080 L1180 1.

* a2 o JO21 L7839 L0480 1 0,58 LILBT 2,384 L2040 0.7 L6096 4.%61 L3980 | 0.90 (9819 7,193 814 | 1.
[

1.

1.33F 9.968 .8810
1.349  10.09 .3121
1.386 10,22 .08
1,304 10,3%  .8%4)
1.6400 10,80 ,9033

D26 LLONL L elBT LTIUY | 0,09 L3250 T.882 L2127 Q. Th (4224 6,438 L4074 ] 0.9%  L9FAT  T.HGT L8212
0,25 1182 L B39L L0731 | 0,30 L 3I93 2,540 L 2U94 0,73 L8337 4,733 LAN08 | 1.00 L9920 T.AXL L bh1

EXR R TR
L R

Grant. D.M. 1979, Open channel flow measurement handbook. Instrumentation specialties
Company, Lincoln, NE.

From:



APPENDIX D

LABORATORY ANALYTICAL REPORTS

D1
D2
D3
D4

Fall Quarter 1996
Winter Quarter 1997
Spring Quarter 1997
Summer Quarter 1997



D1 Fall Quarter 1996
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November 22, 1996 Service Request No: K9606826

Laura Jones

PTI Environmental Services

4000 Kruse Way Place, Building Two, Suite 285
Lake Oswego, OR 97035

Re: RICO/CA47-0601

Dear Laura:

Enclosed are the results of the sample(s) submitted to our laboratory on October 25, 1996.

Preliminary results were transmitted via facsimile on November 21, 1996. For your reference,
. these analyses have been assigned our service request number K9606826.

All analyses were performed consistent with our laboratory’s quality assurance program. All

results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.

(CAS) is not responsible for use of less than the complete report. Results apply only to the

samples analyzed.

Please call if you have any questions. My extension is 246.

Respectfully submitted,

Columbia Analytical Services, Inc.

Abbie Spielman
Client Services Manager

ASid Page | of 3 H

cc: Todd Sullivan (ESA/Fort Collins)

1317 South 13th Avenue ¢ PO Bax 479 « Kalen Wachinatman ORLAI4 o Talmaahana ALAETT 7AAA . Caw VENILAL 20L0



ASTM
A2LA

. CARB
CAS Number

CEFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
j

LUFT

MCL

MDL
MPN
MRL
NA
NAN
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH
tr

acronlst.lif12/26/94

COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography

Gas Chromatography/Mass Spectrometry

Estimated concentration. The value is less than the method reporting limit, but

greater than the method detection limit.
Leaking Underground Fuel Tank
Modified

Maximum Contaminant Level is the highest permissible concentration of a

substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Analyzed

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement

Not Detected at or above the MRL

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater '

than or equal to the MDL.

00002




. l.

RICO POST VCUP SURFACE WATER SAMPLING - FALL QUARTER (996

TAG NUMBER SAMPLING LOCATION DATE/TIME ANSLYSIS

00123 SVS-5 10-22-96/1201 DISSOLVED METALS, HARDNESS

00124 SVS-5 10-22-96/1201 TDS, TSS, SULFATE

00125 SVS-8 10-22-96/1415 DISSOLVED METALS, HARDNESS

00126 SVSs-8 10-22-96/1415 TDS, TSS, SULFATE

00127 SVS-11 10-22-96/1503 DISSOLVED METALS, HARDNESS

0028 SVS-ii 10-22-96/1505 TDS, TS5, SULFATE

00129 SVS§-12 10-22-96/1625 DISSOLVED METALS, HARDNESS .
00130 SV§-12 10-22-96/1625 TDS, TSS, SULFATE

00131 SVS-12 10-22-96/1625 CYANIDE

00132 SVS-12 10-22-96/1625 PCE

00133 Svs-12 10-22-96/1625 PCE

00134 SVs-12 10-22-96/1625 PCE

00135 Svs-12 10-22-96/1625 DISSOLVED METALS, HARDNESS (DUPE)
00136 Svs-12 10-22-96/1625 TDS, TSS, SULFATE (DUPE)

Q0137 SVS-12 10-22-96/1625 CYANIDE (DUPE)

00138 SVS-12 10-22-96/1625 PCE (DUPE) ;

00139 SVS-12 10-22-96/1625 PCE (DUPE) § ekt

00140 SVS-12 10-22-96/1625 PCE (DUPE) — " .

00141 DR-7-SW 10-23-96/0915 DISSOLVED METALS, HARDNESS

00142 DR-T-5W 10-23-96/0915 TDS, TSS, SULFATE

00143 DR-6-SW 10-23-56/1040 DISSOLVED METALS, HARDNESS

00144 DR-6-SW 10-23-96/1040 TDS, TSS, SULFATE

00145 DR-9-SW 10-23-96/1150 DISSOLVED METALS, HARDNESS

00146 DR-9-SW 10-23-96/1150 TDS, TSS, SULFATE

00147 DR-16-8W 10-23-96/1400 DISSOLVED METALS, HARDNESS (BLANK) }
Q148 DR-16-SW 10-23-96/1400 TDS, TSS, SULFATE (BLANK)

00149 DR-16-SW 10-23-96/1400 DISSOLVED METALS, HARDNESS

00150 DR-16-SW 10-23-96/1400 TDS, TSS, SULFATE

00151 DR-3-SW 10-23-96/1445 DISSOLVED METALS (incl.Hg), HARDNESS
00152 DR-8-5W 10-23-96/1445 TDS, TSS, SULFATE

00153 DR-1-SW 10-23-96/1550 DISSOLVED METALS, HARDNESS

00154 DR-1-SW 10-23-96/1550 TDS, TSS, SULFATE

00155 DR-1-SW 10-23-96/1550 CYANIDE

00156 DR-4-SW 10-24-96/0900 DISSOLVED METALS, HARDNESS

00157 DR-4-SW 10-24-96/0900 TDS, TSS, SULFATE

00158 DR-18-SW 10-24-96/1015 DISSOLVED METALS, HARDNESS

00159 DR-18-8W 10-24-96/1015 TDS, TSS, SULFATE

00160 DR-2-8W 10-24-96/1115 DISSOLVED METALS, HARDNESS

00161 DR-2-8W 10-24-96/1115 TDS, TSS, SULFATE



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Repont
Client: PTI Environmental Services, [nc. Service Request: K9606826
Project: RICO/CA47-0601 Date Collected: 10/22-24/96
Sample Matrix:  Water Date Received: 10/25/96
Date Extracted: NA
Inorganic Parameters
Units: mg/L (ppm)
Seolids, Total Solids, Total
Analyte: Dissoived (TDS) Suspended (TSS) Sulfate
EPA Method: 160.1 160.2 300.0
Method Reporting Limit: 5 5 02
Date Analyzed: 10/28-30/96 10/28-30/96 11/2,9,10/96

Sample Name Lab Code
00157 K9606826-002 233 5 78
00159 K9606826-004 234 ND 90
00161 K9606826-006 228 ND 80
00142 K9606826-008 910 ND 200
00144 K9606826-010 233 ND 55
00146 K9606826-012 576 ND 200
00148 K9606826-014 ND ND ND
00150 K9606826-016 1350 ND 390
00152 K9606826-018 1210 ND 280
00154 K9606826-020 296 15 130
00124 K9606826-023 159 ND 24
00126 K9606826-025 190 6 64
00128 K9606826-027 832 26 510
00130 K9606826-029 760 ND 390
00136 K9606826-035 751 6 410
Method Blank K9606826-MB ND ND ND
Approved By: //)735?_ / Date: \\l_\ﬂ‘:l L 00003
IADWIGLE94 Page do.

QGRIGWET.LIL - 3_Tests 111196




COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
" Client: PTi Environmental Services, Inc. Service Request: K9606826
Project: RICO/CA47-0601 , Date Collected: 10/22,23/96
Sample Matrix: Water Date Received: 10/25/96
Date Extracted: NA
Date Analyzed: 10/28/96
Cyanide, Total
EPA Method 3352
Units; mg/L (ppm}
Sample Name Lab Code MRL Result
00155 K9606826-021 0.01 ND
00131 K9606826-030 0.01 ND
00137 K9606826-036 0.01 ND
Method Blank K9606826-MB 0.01 ND

Approved By: / Date: It l '2"9 b 0 0 0 0 4

TAMRL/102394
OSE26WET LI - |AMRL 11412196 Page Mao..




Client:
Project:

Sample Name

00156
00158
00160
00141
00143
00145
00147
00149
001351
00153
00123
00125
00127
00129
00135
Method Blank

SM

Approved By:
TAMRLAI02594

DSEYSICP.ICH - Sample 11/11/9%6

COLUMBIA ANALYTICAL SERVICES, INC.

PTI Environmental Services, Inc.
Rico SW Monitoring/CA47-0601
Sample Matrix: Water

EPA Method 6010A/ SM Method 2340B

Lab Code

K9606826-001
K9606826-003
K9606826-005
K9606826-007
K9606826-009
K9606826-011
K9606826-013
K9606820-615
K9606826-617
K9606826-019
K9606826-022
K9%606826-024
K9606826-026
K9606826-028
K9606826-034
K9606826-MB

Analytical Report

Hardness, as CaCO,

Units: mg/L (ppm)

0.2
0.2
0.2
0.2
0.2
0.2
0.2
02
0.2
0.2
0.2
02
¢2
02
0.2
02

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Result

171
172
169
733
189
433

1020
1020
214
il4
151
618
333
545

Standard Method for the Examination of Water and Wastewater , 18th Ed.,

Date: __ || l” lﬁ(j

K9606826
10/22-24/96
10/25/96

1 1/4,6/96
11/6/96

00005

Pege No.:




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
. Client: PT1 Environmental Services, inc. Service Request: K9606826
Project: Rico SW Monitoring/CA47-0601 Date Collected: 10/22-24/96
Sample Matrix: Water Date Received: 10/25/96
Date Extracted: 11/4,6/96
Dissolved Metals
Units: pg/L (ppb)
Sample Name: 00156 00158 00160
Lab Code: K9606826-001  K9606826-003  K9606826-005
Date Analyzed: 11/6/56 11/6/96 11/6/96
EPA

Analyte Methad MRL
Cadmivm 2008 0.02 0.53 0.52 0.59
Copper 60104 10 ND ND ND
Iron 60104 20 i12 107 57
Lead 200.8 0,02 0.12 0.12 0.12
Manganese 6010A 5 175 180 172
Silver 200.8 0.02 ND ND ND
Zinc 6010A 10 124 123 123
Approved By: d’ Date: / ’ / I ] ﬁ(p
ISIOEPA/I02094 / ! !

BEBSICP.GIL - Sumple {96 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: PTI Environmental Services, Inc.
Project: Rico SW Monitoring/CA47-0601
Sample Matrix: Water
Dissolved Metals
Units; pg/L (ppb)
Sample Name: 00141
Lab Code: K9606826-007
Date Analyzed: 11/6/96
EPA
Analyte Method MRL
Cadmium 200.8 0.02 0.72
Copper 60104 10 ND
Iron 6010A 20 8370
Lead 2008 0.02 5.60
Manganese 60104 5 1700
Silver 2008 0.02 ND
Zinc 6010A 10 883
Approved By: o [
3SI0EPA/102094 /

WEISICP.GT] - Sample (2) | 1/R%

Service Request:
Date Collected:
Date Received:

Date Extracted:

00143
K9606826-009
11/6/96

0.87
51
0.35
183

224

K9606826
10/22-24/96
10/25/96
11/4,6/96

00145
K9606826-011
11/6/96

0.61
247
0.11
854

168

pate: ___J1 /I 19_@ 00007

Page Mo



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

"~ Clieat: PTI Environmental Services, Inc. Service Request:
Project: Rico SW Monitoring/CA47-0601 Date Collected:
Sample Matrix: Water Date Received:

: Date Extracted:
Dissolved Metals
Units: pg/L (ppb)
Sample Name: 00147 00149
Lab Code: K9606826-013  K9606826-015
Date Analyzed: 11/6/96 11/6/96
EPA
Analyte Method MRL
Cadmium 2008 0.02 0.03 15.0
Copper 6010A 10 ND ND
[ron 60I0A 20 ND 63
Lead 200.8 0.02 0.06 2.38
Manganese 6010A 5 ND 311
Mercury 7470 0.2 - -
Silver 200.8 0.02 ND ND
Zinc 60104 10 ND 9080
Approved By: I Date: //' /” / y AP
1SEPASLOT0M /

Q6BTGICPASTI - Swmple (3) 117896

K9606826
10/22-24/%6
10/25/96
11/4,6/96

00151
K9606826-017
11/6/96

1.96
14
39

0.18

203

1300

00008

Page Ho.:



Client:
Project:

Analyte
Cadmium
Copper
[ron

Lead
Manganese
Silver
Zinc

Approved By:

ASMEPA/IG2A

COLUMBIA ANALYTICAL SERVICES, INC.

PTI Environmental Services,

Analytical Report

Inc.

Rico SW Monitoring/CA47-0601
Sample Matrix: Water

Dissolved Metals
Units: pg/L (ppb)

Service Request:
Date Collected:
Date Received:

Date Extracted:

Sample Name: 00153 00123
Lab Code: - K9606826-019  K9606826-022
Date Analyzed: 11/6/96 L1/6/96
EPA
Method MRL
200.8 0.02 532 3.44
6010A 10 15 14
6010A 20 6090 136
2008 0.02 1.09 2.65
6010A 5 1660 138
200.8 0.02 ND ND
6010A 10 1950 677
dC/ Date: / {/l ] hcﬁ

S82B4CP.GIL - Sample (4) £ 196

K9%606826 .

10/22-24/96
10/25/96
11/4,6/96

00125
K9%606826-024
11/6/96

2128
141
0.38
392

738

00609

Page Ho.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
. Client: PTI Environmental Services, [nc.
Project: Rico SW Monitoring/CA47-0601]
Sample Matrix: Water
Dissolved Metals

Units: pg/L (ppb)

Sample Name: 00127
Lab Code: K9606826-026
Date Analyzed: 11/6/96
EPA
Analyte Method MRL
Cadmium 200.8 0.02 2.12
Copper 6010A 10 ND
[ron 6010A 20 5080
Lead 200.8 0.02 0.04
Manganese 6010A 5 6880
Silver 200.8 0.02 ND
Zine 60104 10 5410

Service Request:
Date Collected:
Date Received:

Date Extracted:

00129
K9606826-028
11/6/96

3.45
5880
1.02
4990

5530

Approved By: dc.— Date: __ /I {11 ‘Q (o

JSIOEPASIDI0%4 /
D6B26ICP.GIN - Sunple (5) LB

K9606826
10/22-24/96
10/25/96
11/4,6/96

00135
K9606826-034
11/6/96

3.48
6010
0.92
5100

5640

00010

Page No.



COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report .
Client: PTI Environmental Services, Inc. Service Request: K9606326
Project: Rico SW Monitoring/CA47-0601 Date Collected: NA
Sample Matrix: Water Date Received: NA
’ Date Extracted: 11/4,6/96
Dissolved Metals
Units: pg/L (ppb)

Sampie Name: Method Blank
Lab Code: K9606826-MB

Date Analyzed: 11/6/96
EPA

Analyte Method MRL

Cadmium 200.8 0.02 ND
Copper 6010A 10 ND
Iron 6010A 20 ND
Lead 200.8 0.02 ND
Manganese 6010A 5 ND
Meroury 7470 0.2 ND
Silver 200.8 0.02 ND
Zinc 6010A 10 ND

Approved By: AI(_, Date: /| Z“ [%: 00011

A530EPA/L02094
OGH26ICP.GT1 - Sample (6) 1174196 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
. Client: PTI Environmental Services, Inc. ' Service Request: K9606826
Project: RICO/MCA470601 Date Collected: 10/22/96
Sample Matrix: Water

Date Received: 10/25/96
Date Extracted: NA

Halogenated Volatile Organic Compounds

EPA Methods 5030A/8010B
Units: pg/L (ppb)
Sample Name: 00132 00133 00134
Lab Code: K9606826-031 K9606826-032 K9606826-033
Date Analyzed: 11/5/96 11/5/96 11/5/96
Analyte MRL
Tetrachloroethene (PCE) 0.5 ND ND ND

00012
Approved By: /f)/"ﬁ/

y Date: / / / / V%
1520102094 T 7 4 [ ¢

DEEZEVOADWI - 3010 1171896

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report .
Client: PTI Environmental Services, Inc. Service Request: K9606826
Project: RICOHICA47-0601 Date Collected: 10/22/96
Sample Matrix: Water

Date Reccived: 10/25/96
Date Extracted: NA

Halogenated Volatile Organic Compounds

EPA Methods 5030A/8010B
Units: ug/L (ppb)
Sample Name: 00138 00139 Method Blank
Lab Code: K9606826-037  K9606826-038 K961105-MB
Date Analyzed: 11/5/96 11/5/96 11/5/96
Analyte MRL
Tetrachloroethene (PCE) 0.5 ND ND ND

00013
Approved By: W W Date: ﬂ/ / 7/ %
1530102094 /v 7 i / Vo

DSEREVOA DV - ROK0 (1 1111896 Page No.:
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? ESA CONSULTANTS INC.

Samples sent to:
ABRIE _SPECmMA I

(AS FOR LAB USE
1217 =, izt Ave . LABID
_Kelse WA 9867 6
Send Analytical Results to:
ESA Consultants Inc. Project Name: Ruo
2637 Midpoint Drive, Suite F Project Number: _ ot 9¢0( OS5
Fort Collins, Colorado 80525 Contact Person: _ 700D  Sutiwaas/
Attn: Todd Suilivan Telephone No.: __?70 484 3Gt|
Do12> [ L HAVOS Diss. Motk —Headness
| _ootzd LL TOS , TS, SOy
d] o015 L HVOs | Diss, Nﬂ}ra.ls Hordhe s S
00itlL 1L 10, TSa, %mu
Qo127 L HNO2 [ Diss, MMc, Hordues 5
oo\z% [ L TOS, TS5, 504
ootr9 L HAVO% | Dise. Motals , Hoadwuss
OO0 L TS, TSS, 504
oo\3( (L AaoH ¢ uansde
00132 40w Med pie
o033 Noml Ml PCE
OO (3Y Homi HCL Pce
0035 1L HNO; | Diss, models, Handusss
op12f 1L T0S, TS5, S04
YEY [ L Naoy Lo nido
00128 Yom| HCl PcE
O (3T 0 m C, =
SAMPLES RELmQUISﬂl;g’ "/ saXiPiles RECEIVED BY FORM NO.
e b= tferfay =0 CSopfer) Wa="Car 000
S Dhater: T Sgptrs, Dotz T
. — - — — — 00035

CAFORMS\FIELDASMPLANAL .FRM




Sad |
{S> FSA CONSULTANTS INC.

Samples sent to:

Asgie. sPecman
LAS FOR LAB USE
1317 5. 3t Aye LAB ID
KELSO WA 98624
Send Analytical Results to:
ESA Consuitants Inc. Project Name: Rice
2637 Midpoint Drive, Suite F Project Number: __{0( 9%0¢ 05/
Fort Collins, Colorado 80525 Contact Person: _TobD  Seis 1vAar)
Attn: Todd Sullivan Telephone No.: __ 970 443—62 43 - Blory
CONTAINER/
___TAGNUMRER | __PRESFRVATIVE _ { ______________ ANALYSIS |
o4/ LL  HNO, Diss. Metals, Hacdugss
gol4z | L Ihs_ Ts5S SOy
poI4> Jle RNOs | Diss Metals, Harduwrss,
00144 L Ths T3S SOy
00 (45 L HNO= | biss, Metals, Hardwoss,
0014 1 L ThS TSS SOy
o147 LL HAGy | Diss, podals, Hardnoss
L cout o TDS TS S0y
| ¢ci49 1L HNO2 | Diss Medals, Hosduwrss
0O150 1L DS TS5 S0y
COL5] 1L H MO, Diss, Metals igcl, Moccuce, Hardness
l_o0is2 1y Tbs Tss SOy
Oois3 LL HAR. | Diss, Medals . Ho.‘r‘dnﬂss
pOI5q T DS _T$S SOy
0O01S5 19 Cu}m({o_

SAMPLES RELINQUISHED BY ,!EEMECENED BY FORM NO.
= I I

Timac

i
f
f

Dintac T T D

- — - = 00034

| 1)1
£

CAFORMS\FIELDASMPLANAL FRM



Samples sent to: }/ CPM é f =2 d

— ABRIE SPIE) MAN
Cotumpla AnALNTIAL SERYICES FOR LAB USE
12\ S, 138 Aug LABID
__Kelso WA 9024
Send Amnalytical Results to:
ESA Consultants Inc. Project Name: __Rics
2637 Midpoint Drive, Suite F Project Number: _iot Jeor 05/
Fort Collins, Colorado 80325 Contact Person: _Todd SuletyAN)
Attn: Todd Sullivan Telephone No.: _770 o €H - 36 (1
' CONTAINER/ I'
20156 (e HNO» | Dissotved Medals , Headnsss
00157 1 IDS _Ts8S SOy
00(5% 1L HO3 Dissolwed’ Mi.{“miﬁl. Hoanrss
@ > ) DS 155 S0y
09160 L M0y | Dissolved Matals  — Hondos s
206 | 1L TDS 159 50,
SAMPLES RELINQUISHED BY @(@E;RE%;;VED BY FORM NO.
FL/JA‘%- o 1o)== 1460 —b'r_z/;—,/ /@ w/_a/«?/'- /dﬁé
gt [ T
S [ T Fgumtarr: Dot T 0 0 0 3 3

CAFORMS\FIELD\SMPLANAL .FRM
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’ Columbia
Analytical
Serviceg

February 18, 1997 Service Request No: K9700452

Laura Jones

PTI Environmental Services

4000 Kruse Way Place, Building Two, Suite 285

Lake Oswego, OR 97035

Re:  RICO POST-VCUP/Project #CB41-01-01

Dear Laura:

Enclosed are the results of the sample(s) submitted to our laboratory on January 24, 1997.

Preliminary resuits were transmitted via facsimile on February 7, 1997. For your reference, these
. analyses have been assigned our service request number K9700452.

Al analyses were performed according to our laboratory’s quality assurance program. All results

are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is

not responsible for use of less than the complete report. Results apply only to the samples

analyzed.

Please call if you have any questions. My extension 1s 246.

Respectfully submitted,

Columbia Analytical Services, Inc,

Abbie Spiel

Client Services Manager
AS/l Page 1 of ‘ i

cc: Todd Sullivan, ESA Consultants Inc., Fort Collins, CO

4247 Shanith A%h Avaniia & DO M ATO a Kaler Warkianmtam ORANL 2 Talanhana ALOVETT T999 o Caw VANTANA 4AR



RICO SURFACE WATER SAMPLING - WINTER QUARTER 1997

TAG NUMBER  SAMPLING LOCATION

00162
00163
00164
00165
00166
00167
00168
00169
00170
00171
00172
00173
00174
00175
00176
00177
00178
00179
00180
00181
00182
00183
00184
00185
00186
00187

SVS-12

SVS-12

SVS§-11

SVS§-11

SVS-8

SVS-8

DR-16-SW
DR-16-SW
DR-8-SW
DR-8-SW
FILTER BLANK
BOTTLE BLANK
DR-7-SW
DR-7-SW
DR-9-SW
DR-9-SW
DR-1-SW
DR-1-SW
DR-4-SW
DR-4-SW
DR-18-SW
DR-18-SW
DR-2-SW
DR-2-SW
DR-2-SW (DUPE)
DR-2-SW (DUPE)

DATE/TIME

1-21-97/1045
1-21-97/1045
1-21-97/1345
1-21-97/1345
1-21-97/1415
1-21-97/1415
1-22-97/0918
1-22-97/0918
1-22-97/0940
1-22-97/0940
1-22-97/0940
1-22-97/0940
1-22-97/1100
1-22-97/1100
1-22-97/1220
1-22-97/1220
1-22-97/1430
1-22-97/1430
1-23-97/0900
1-23-97/0900
1-23-97/0925
1-23-97/0925
1-23-97/1030
1-23-97/1030
1-23-97/1030
1-23-97/1030

ANATLYSIS

DISS.METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE
DISS. METALS, HARDNESS
TDS, TSS, SULFATE




. COLUMBIA ANALYTICAL SERVICES, INC.

Client: PTI Environmental Services, Inc. Service Request No.: K9700452
Project: RICO POST-VCUP/CB41-01-01 Date Received: 1724797
Sample Matrix:  Water

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier Il data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test.  Additional quality
control analyses reported herein include: Laboratory Duplicate (DUP) and Matrix Spike (MS).

All EPA recommended holding times have been met for analyses in this sample delivery group.
. The following difficulties were experienced during analysis of this batch:
The Matrix Spike (MS) recoveries of lron, Manganese and Zinc for sample 00162 were not calculated. The

analyte concentration in the sample was significantly higher than the added spike concentration, preventing
accurate evaluation of the spike recovery.

Approved by % W Date 3; / ‘5 /ﬂ

nana



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Clicat: PTI Environmental Services, Inc. Service Request: K9700452
Project: RICO POST-VCUP/CB41-01-01 Date Collected: 1/21-23/97
Sample Matrix;:  Water Date Received: 1/24/97
Date Extracted: NA
Inorganic Parameters

Units: mg/L (ppm)

Solids, Total Solids, Total
Analyte: Dissolved (TDS) Suspended (TSS) Sulfate
EPA Method: 160.1 160.2 300.0
Method Reporting Limit; 5 5 02
Date Analyzed: 1/27,29/97 . 1/27,29/97 2/6197

Sample Name Lab Code

00163 K9700452-002 662 10 330
00165 K9700452-004 972 ND 560
00167 K9700452-006 237 ND 81
00169 K9700452-008 1200 ND 360
00171 K9700452-010 1110 ND 250
00173 K9700452-012 22 ND ND
Q0175 K9700452-014 850 ND 170
Q0177 K9700452-016 100 6 160
00179 K9700452-018 353 16 150
00181 K9700452-020 299 ND 110
00183 K9700452022 293 ND 110
00185 K9700452-024 301 ND 100
00187 K9700452-026 283 ND 100
Method Blank K9700452-MB ND ND ND
Approved By; P( Date: ?7 % / (4

mmm nem { _{ ’ H

+3 Tets o
' 6004



COLUMBIA ANALYTICAL SERVICES, INC.

. Analytical Report
Client: PTI Environmental Services, Inc. - Scrvice Request: K9700452
Project: RICO POST-VCUP/CB41-01-01 Date Collected: 1/21-23/97
Sample Matrix: Water Date Received: 1/24/97
Date Extracted: 1/31-2/3/97
Dissolved Metals
Units: pg/L {ppb)
Sample Name; 00162 00164 00166
Lab Code: K9700452-001 K9700452-003 K9700452-005
Date Analyzed: 213197 2197 213197
EPA
Analyte Method MRL
Cadmium 200.8 0.02 0.58 2.12 1.78
Copper 6010A 10 ND ND ND
Iron 6010A 20 10200 53 148
Lead 200.8 0.5 2.0 ND ND
Manganese 6010A 5 §250 3610 615
Silver 200.8 0.02 ND ND ND
Zinc 60104 10 4710 2190 840
Approved By: < J1C_ Date: ,2 I q‘ }DH'
ISMEPANG094 I ' '
OG4S2ICP.GI - Sample a7 Page Mo.:

00005



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report .
Client: PTI Environmental Services, Inc, Service Request: K9700452
Project; RICO POST-VCUP/CB41-01-01 Date Collected: 1/21-23/97
Sample Matrix: Water Date Received: 1/24/97

Date Extracted: 1/31-2/3/97
Dissolved Metals
Units: pg/L (ppb)
Sample Name; 00168 00170 00172
Lab Code: K9700452-007  K9700452-009  K9700452-011
Date Analyzed: 273797 213197 273197
EPA

Analyte Method MRL
Cadmium 200.8 0.02 17.0 1.98 ND
Copper 6010A 10 ND 12 ND
Iron 6010A 20 n 63 ND
Lead 200.8 Q.5 0.6 ND ND
Manganese 6010A 5 888 130 ND
Silver 200.8 0.02 0.07 0.08 ND
Zinc 6010A 10 8740 : 1160 ND
Approved By: <] Date: 2 }':r" !"F?—

ASMEPA/02094
004521CP.GI1 - Sample () 2697 Page No.
000006



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
. Client: PT1 Environmental Services, Inc. Service Request:
Project: RICO POST-VCUP/CB41-01-01 Date Collected:
Samplc Matrix: Water Date Received:
Date Extracted:
Dissolved Metals
Units: pg/L (ppb)
Sample Name: 00174 00176
Lab Code: K9700452-013  K9700452-015
Date Analyzed: 213497 2/3/97
EPA
Analyte Method MRL
Cadmium 200.8 .02 0.66 0.66
Copper 6010A 10 ND ND
Iron 6010A 20 6210 Kyyl
Lead 200.8 0.5 1.2 ND
Manganese 60104 5 1560 1110
Silver 2008 0.02 0.05 ND
Zinc 60104, 10 723 229
Approved By: <]C..—' Date: 2}?’ Lﬁ"
ASMEFA/1020%4 { !

O043ZICP.GI - Sumple (X) /697

K9700452
1/21-23/97
1/24/97
1/31-2/3/97

00178
K9700452-017
2/3197

5.03
13
6090
0.6
1350

1810

Page No.:

00007



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report .
Client: PTI Environmental Services, Inc. Service Request: K9700452
Project: RICCQ POST-VCUP/CB41-01-01 Date Collected: 1/21-23/97
Sample Matrix: Water Date Received: 1/24/97
Datic Extracted: 1/31-2/3/97
Dissolved Metals
Units: pg/L (ppb)
Sample Name: 00180 00182 00184
Lab Code: K9700452-019  K9700452-021  K9700452-023
Date Analyzed: 2/3/97 213197 213197
EPA
Analyte Method MRL
Cadmium 200.8 0.02 0.70 0.67 0.76
Copper 60104 10 ND ND ND
Iron 6010A 20 141 145 80
Lead 2008 0.5 ND ND ND
Manganese 6010A - 269 257 259
Silver 200.8 0.02 <0.03(B) ND <0.03(B)
Zing 6010A 10 178 164 173
B The MRL is elevated because of matrix interferences.
Approved By: < Date: _ 2 ’ ?"Iaﬁ’
ASNEPAL03094 J ' !
04352UCP.GIL - Sample (4) 197 Page No.:

00303



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
.Clicnt: PTI Environmental Services, Inc, Service Request: K9700452
Project: RICO POST-VCUP/CB41-01-01 Date Collected: 1/21-23/97
Sample Matrix: Water Date Received: 1/24/97
Date Extracted: 1/31-2/3/97
Dissolved Metals
Units: pg/L (ppb)
Sample Name: 00186 Method Blank
Lab Code: K9700452-025 K9700452-MB
Date Analyzed: 2/3/97 213197
EPA

Analyte Method MRL
Cadmium 200.8 0.02 0.74 ND
Copper 6010A 10 ND ND
Iron 6010A 20 75 ND
Lead 200.8 0.5 ND ND
Manganese 6010A 5 258 ND
Silver 200.8 0.02 <0.03(B) ND
Zinc 6010A 10 170 ND
B The MRL is elevated because of matrix interferences.
Approved By: dL..- Date:
ASMEPA/I02094 /

o - Sancte 5 T G0o09




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report .

Clicnt: PT! Environmental Services, [nc. Service Request: K9700452
Project: RICO POST-VCUF/CB41-01-01 Date Collected: 1/21-23/97
Sample Matrix: Water Date Received: 1/24/97

Date Extracted: 2/3/97
Date Analyzed: 2/3/97

Hardness, as CaCO,
EPA Method 6010A/ SM Method 2340B

Units: mg/L. (ppm)

Sample Name Lab Code MRL Result
00162 K9700452-001 0.2 444
00164 K9700452-003 0.2 695
00166 K9700452-005 0.2 184
00168 K9700452-007 02 1020
00170 K9700452-009 0.2 929
00172 K9700452-011 0.2 ND
00174 K9700452-013 0.2 700
00176 K9700452-015 0.2 421
00178 K9700452017 0.2 256
00130 K9700452019 0.2 226
00182 K9700452-021 02 212
00184 K9700452-023 0.2 217
00186 K9700452-025 02 216
Method Blank K9700452-MB 0.2 0.2
SM Standard Method for the Examination of Water and Wastewater , 19th Ed.

Approved By: =JC Date: 2‘ g: bk
1AMRLII02594 l

0O452ICP G - Semple (6} 26AT

50010



Koat-o0ds 2

Samples sent to:
_ABBIE. SPEILMANN

CotumpiA_ ANALYTICAL. SERVICES

317 e 131h

Bve

FOR LAB USE

_KELSO, WA = 98426

Send Analytical Results to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525

Attn: Todd Sullivan

LAB ID

Project Name: _RICO PosT-vCuP
Project Number: _10 %0! 06O
Contact Person: _Tobb SutlwwaN
Telephone No.: {(370) 484 - 361

CONTAINER/
_____TAGNIMRBER____1___.  PRESERVATIVE _ 1 . ANAIYSIS . |
00[62 500ml  WNO3 | Dissoven MerAcs , HARDNESS
0065 L TIPS, TSS, SOLFATE.
4 500 ml HNOs | pissoLvEDd METHLS, HARDNESS
00le% (L TDS, TsS, SULFATE
POl66 500 ml HNOD, | Disspoivep meTars, RARDNESS
oolb7 I L Ths, T55, SULFATE
00|63 500 HNO3 | Dissorved METALS, HARDNESS
06T [ I0S, TS5, SULFATE _
0oL70 500 m{ HNO.| pissprveEDd METALS, WARDNESS
poizl (¢ TDS , TSS, Sul FATE
0ol72 Copml  HNOs| DissoLvep METHLS, HARDNESS |
Q0173 [ L TDS , TSS, SULFATE
L oot74 Sop sl WNOs| DyssoLveEp mETHLS, HARDWESS
Qo2 1 ¢ TIPS, Tss, SULFATE '
00 (T 500 al  WNOs| Dissocved METALS, HARDMESS
00177 (L TS, TS5, SULFATE
5
E SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO,
— = |-23.97 wﬂw‘@mw% .0

Tarc

Tawr:

CAFORMS\FIELINSMPLANAL FRM
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KA1-0USz-

FOR LAB USE

LAB ID

ESA CONSULTANTS INC.
SAMPLE ANALYSIS REQUEST/CHAIN OF CUSTODY FORM

00019

Samples seat to:

ABBIE. SPEjLMANN
CoLumpiA ANALYTICAL, SERVICES
1317 s, 13th Qe

KELSO,  \IA QRLALs
Send Analytical Results to: '
ESA Consultants Inc. Project Name: _RICO PosST-VCUP
2637 Midpoint Drive, Suite F Project Number: _10% 9601 06O
Fort Collins, Colorado 80525 Contact Person: _Jobb SutLivAN
Attn: Todd Sullivan Telephone No.: {370} 484 - 26!\
l CONTAINER/ '
| taGNIMERER | PRESERVATIVE | anatveis |
Q0178 HNOs | DissorveEd METALS , HARDNESS
60119 ‘ TIPS, TSS, SOLFATE.
Q0130 HNOs | pissoLvEp METALS, HARDNESS
001%| TDS, TsS, OSULFATE
0e1%7. HNO, | Dissowvep meTALS, HARDNESS
001¢32 DS , TSS, SULFATE
| oo1%d HNO;s | Dissarved METALS, HARDNESS
001%5 ToS , TSS, SULFATE
00180 RNOs | DissorvED METALS, HARDNESS
00 37 TDS , T55, SULEATE
~ HNO—Prosoryurd METALS —HARDMESS
Tbs ., T3S, SuyLf
?HNO D METALS, HARDAESS
5 73 T0S , Tsg ., SULFATE
" ’
el HNOs| DissocvEd METALS , HARDNESS
— ‘ TDS, TS5, SULFATE
> + 2
SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.
‘:LQAM-@“I'JJ-Y?“‘ [4w ‘-—-'\Ww-\ %M',-L"_nn Toms '0'.@)
i Femee Lo Tt [ - ' O Tomr
Fogrtemer. Thus: Nimar. [T— o T

CAFORMS\FIELD\SMPLANAL .FRM
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7ar{ Columbia
7 o, Analytical
: Servicesmc.

May 14, 1997 Service Request No: K9702631

Laura Jones

PTI Environmental Services

4000 Kruse Way Place, Building Two, Suite 285
Lake Oswego, OR 97035

Re: RICO POST-VCUP

Dear Laura:

Enclosed are the results of the sample(s) submitted to our laboratory on April 21, 1997. For your
. reference, these analyses have been assigned our service request number K9702631.

All analyses were performed according to our laboratory’s quality assurance program. All results
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is
not responsible for use of less than the complete report. Results apply only to the samples
analyzed.

Please call if you have any questions. My extension is 246.

Respectfully submitted,

Columbia Analytical Services, Inc,

it o

Abbie Spielman

Client Services Manager
AS/td Page 1 of & D [

cc: Todd Sullivan (ESA/Fort Collins,Colorado)



RICO SURFACE WATER SAMPLING SPRING QUARTER 1997

TAGNIIMBER SAMPLING LOCATION

00188
00189
00190
00191
00192
00193
00194
00195
00196
00197
00198
00199
00200
00201
00202
00203
00204
00205
00206
00207
00208
00209
00210
00211
00212
00213
00214
00215
00216
00217
00218
00219
00220+
00221 +*
00222%++

SVS-5
SVS-5

SVS-12

SVS-12

SVS-1t

SVS-11

SVS-8

SVS-8

DR-16-SW
DR-16-SW
DR-8-SW
DR-8-SW
DR-8-SW (DUPE)
DR-8-SW (DUPE)
DR-1-SW
DR-1-SW
DR-9-SW
DR-9-SW
DR-10-SW
DR-10-SW
DR-6-SW
DR-6-SW
DR-17-SW
DR-17-SW
DR-7-SW
DR-7-SW
DR-4-SW
DR-4-SW
DR-18-SW
DR-18-SW
DR-2-SW
DR-2-SW
DR-2-SW (BLANK)
DR-2-SW (BLANK)
DR-2-SW (BLANK)

DATE/TIME

4-16-97/1130
4-16-97/1130
4-16-97/1250
4-16-91/1250
4-16-97/1400
4-16-97/1400
4-16-97/1500
4-16-97/1500
4-16-97/1730
4-16-97/1730
4-16-97/1810
4-16-97/181G
4-16-97/1810
4-16-97/1810
4-17-97/0900
4-17-97/0900
4-17-97/1120
4-17-97/1120
4-17-97/1140
4-17-97/1140
4-17-97/1320
4-17-97/1320
4-17-97/1340
4-17-97/1340
4-17-57/1425
4-17-97/1425
4-18-97/0900
4-18-97/0900
4-18-97/1045
4-18-97/1045
4-18-97/1220
4-18-97/1220
4-18-97/1220
4-18-97/1220
4-18-97/1220

*  Filter blank using peristaltic pump and cartridge filters
**  Filter blank using hand pump and vaccuum filters

**+ Boitle blank

ANALYSIS

DISS.METALS, HARDNESS

TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, T8S, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS, METALS, HARDNESS
DISS. METALS, HARDNESS
TDS, TSS, SULFATE




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report ‘
Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Collected: 4/16-18/97
Sample Matrix:  Water Date Received: 4/21/97
Date Extracted: NA
Inorganic Parameters
Units: mg/L (ppm)
Solids, Total Solids, Total )
Analyte: Dissolved (TDS) Suspended (TSS) Sulfate
EPA Method: 160.1 160.2 3000
Method Reporting Limit: 5 5 0.2
Date Analyzed: 4/22,23/97 4/22,23/97 5/6/97
Sample Name Lab Code
00189 K9702631-002 141 ND 16
00191 K9702631-004 1010 6 550
00193 K9702631-006 1050 Il 570
0195 K9702631-008 236 ND 72
0197 K9702631-010 - 967 ND 250
00199 K9702631-012 1060 ND 300
00201 K9702631-014 1150 ND 290
00203 K9102631-016 478 32 230
00205 K9702631-018 357 ND 95
00207 K9702631-020 1080 ND 320
00209 K9702631-022 238 ND 40,
00211 K9702631-024 124 ND 18 .
00213 K9702631-026 735 ND 120
00215 K9702631-028 24 ND 62
00217 K9702631-030 182 ND 56
00219 K9702631-032 178 ND 55
00222 K9702631-034 ND ND ND
Method Blank K9702631-MB ND ND ND

Approved By: /‘\:)D\’L\_/ Date: S I ’}J g
ML 13 o s 6 06903




COLUMBIA ANALYTICAL SERVICES, INC.

Analylical Report
Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Collected: 4/16-18/97
Sample Matrix: Water Date Received: 4/21/97
Date Extracted: 4/30/97
Dissolved Metals
Units: ug/L (ppb)
Sample Name: 00188 00190 00192
Lab Code: K9702631-001 K9702631-003 K9702631-005
Date Analyzed: 5/1/97 5/1/97 5197
EPA
Analyte Method MRL
Cadmium ) 2008 0.02 232 0.76 1.94
Copper 60104 10 ND ND ND
Iron 6010A 20 27 12200 2100
Lead 2008 05 ND 1.14 ND
Manganese 6010A 5. 82 8010 6260
Silver 200.8 0.02 ND ND ND
Zinc 6010A 10 358 6690 4170

Approved By: K Date: b! b}qq

ISNEPASLONDS
0263MCP.GI2 - Sammple sev 6-6-97 6697 Page Mo
nnin A



.Client: PTI Environmental Services, [nc.
Project: RICO POST-VCUP

Sample Matrix: Water

Analyte
Cadmium
Tron

Manganese
Silver
Zin¢

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

EPA
Method

200.8
6010A
6010A

200.8
6010A

200.8

60104,

Analytical Report

Dissolved Metals
Units: gg/L (ppb)

Sample Name:
Lab Code:
Date Analyzed:

MRL

0.02
10
20
0.5

5

0.02

10

\

00194
K9702631-007
5/1/97

2,16
40
403

633

Service Request:
Date Collected:
Date Received:

Date Extracted:

00196
K9702631-009
51497

3384
=31

1270

7620

ASOEPAS102094
O23LICE.CI2 - Sumple (1) 1ev 65.97 61697

L
[

K9702631
4/16-18/97
4/21/97
4/30/97

00198
K9702631-011
5/1/97

2.17
17
49

396

0.03
1200

00006



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Repon .
Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Collected: 4/16-18/97
Sample Matrix: Water Date Reccived: 4/21/97
Datc Extracted: 4/30/97
Dissolved Metals
Units: pg/L (ppb)
Sample Name: 00200 00202 00204
Lab Code: K9702631-013  K9702631-015  K9702631-017
Date Analyzed: 5/1/97 511197 511/97
EPA
Analyte Method MRL
Cadmivm 200.8 0.02 208 10.7 0.68
Copper 6010A 10 19 61 ND
Iron G0L0A 20 55 12900 147
Lead 200.8 0.5 ND 2,15 ND
Manganese 6010A 5. 412 3380 621
Silver 200.8 0.02 0.03 ND ND
Zinc 6010A 10 1210 4390 248

—— (-

ASMEPA/102094

l -
0263LICP.GIY - Samnple () rev 6-6-97 /6797 l Pﬁno 0 5




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

.Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Collected: 4/16-18/97
Sample Matrix; Water Date Received: 4/21/97

Date Extracted: 4/30/97
Dissolved Metals
Units: pg/L (ppb)
Sample Name: 00206 00208 00210
Lab Code: K9702631-019 K9702631-021 K9702631-023
Date Analyzed: 51497 51197 5/1/97
EPA
Analyte Method MRL
Cadmium 200.8 0.02 1.52 0.77 0.60
Copper 6010A 10 10 ND ND
fron 6010A 20 52 55 ND
Lead 200.8 0.5 ND 0.55 0.88
Manganese 6010A 5 194 181 ND
Silver 200.8 0.02 ND ND ND
Zinc 6010A 10 175 191 103

ASMEPA/LONR4

Approved By: K Date: & '{L l} (1
F mane Bboor



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

PTI Environmental Services, Inc.

RICO POST-VCUP

Sample Matrix: Water

Analyte
Cadmium
Copper
Iron

Lead
Manganese
Silver
Zinc

Approved By:

ISMEPASIO094

EPA
Method

200.8
6010A
6010A

2008
6010A

2008
G010A

Analytical Report

Dissolved Metals
Units: pg/L (ppb)

Sample Name:
Lab Code:
Date Analyzed:

MRL

0.02
10
20
0.5

5.

0.02

10

00212
K9702631-025
51497

1.29
2590
6.62
890

501

Service Request:
Date Collected:
Date Received:

Date Extracted:

00214
K9702631-027
5/1/97

385585
2838y

O63ICP.GJ2 - Sample (5) 1ev -6-97 44697

(on bfsfe

K9702631 .

4/16-18/97
4/21/97
4/30/97

00216
K9702631-029
511197

4 -l = P

90008



COLUMBIA ANALYTICAL SERVICES, INC.

.Client: PTI Environmental Services, Inc.

Praoject: RICO POST-VCUP
Sample Matrix: Water

EPA
Analyte Method
Cadmium 2008
Copper 6010A
Iron 6010A
Lead 200.8
Manganese 6010A
Silver 200.8
Zinc 6010A

Approved By:

Analytical Repont

Dissolved Metals
Units: ug/L (ppb)

Sample Name:
Lab Code:
Date Analyzed:

MRL

0.02
10
20

0.5
5

0.02
10

00218
K9702631-03)
597

I [e— =]
5888%3:
TGOy

Service Request:
Date Collected:
Date Received:

Date Extracted:

00220
K97026314033
51497

EEEEEEE:

ASMEPA/LONR
0261CP.GI2 - Samplz (6) rev 6-6-97 /697

_W Date: L{Ll’a’\

K9702631
4/16-18/97
4121197
4/30/97

00221
K9702631-035
5/1/97

CEEEEEE

Page No.:

00009



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report .
Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Collected: NA
Sample Matrix: Water Date Received: NA
Date Extracted: 4/30/97
Dissolved Metals
Units: pg/L (ppb)

Sample Name: Method Blank
Lab Code: K9702631-MB

Date Analyzed: 511497

EPA
Analyte Method MRL
Cadmiam ) 200.8 0.02 ND
Copper 6010A 10 ND
Iron 6010A 20 ND
Lead 200.8 0.5 ND
Manganese 6010A 5. ND
Silver 200.8 0.02 ND
Zinc 6010A 10 ND
Approved By: K Date: L’! l/ / qq
sverunen ™

O2S3LICP.G12 - Sample (7) rev 6497 1697 thD 0 1 0



COLUMBIA ANALYTICAL SERVICES, INC.

. Analytical Report
Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Collected: 4/16-18/97
Sample Matrix: Water Date Received: 4/21/97

Date Extracted: 4/30/97
Date Analyzed: 5/1/97

Hardness, as CaCO,
EPA Method 6010A/ SM Method 2340B

Units: mg/L (ppm)

Sample Name Lab Code MRL Result
00188 K9702631-001 0.2 108
00190 K9702631-003 0.2 703
00192 K9702631-005 0.2 761
00194 K9702631-007 0.2 174
00196 K9702631-009 ' 02 1010
00198 K9702631-011 02 930
00200 K9702631-013 0.2 958

202 K9702631-015 0.2 345

*04 K9702631-017 0.2 310

206 K97025631-019 0.2 903
00208 K9702631-021 02 20
00210 K9702631023 0.2 80.1
00212 K9702631-025 02 644
00214 K9702631-027 0.2 174
00216 K9702631-029 0.2 160
00218 K9702631-031 0.2 163
00220 K9702631-033 0.2 0.5
00221 K9702631-035 0.2 ND
Method Blank K9702631-MB 0.2 ND
M Standard Method for the Examination of Water and Wastewater , 19th Ed..

|
Approved By: -47’@- Date: Sééi 0 0 0 1 1

1AMRLAOZ394
02631ICPEAL - Sample 3597 Page No.:




;;A;_?.
<\7' ESA CONSULTANTS INC.

SAMPLE ANALYSIS REQUEST/CHAIN OF CUSTODY FORM

Samples sent to:
ABPBIE  SPEILMANN
Corumpia ANALYTICAL, SERVICES FOR LAB USE

1317 <, 131 Aye LAB 1D AZ7- 2 p2(

KELSO, WA IRL20

Send Analytical Results to:

ESA Consultants Inc. Project Name: _RMO PosST -Vl
2637 Midpoint Drive, Suite F Project Number: _10\ 90l 060
Fort Collins, Colorado 80525 Contact Person: _Tobh Scittvand
Atn: Todd Sullivan Telephone No.: _{(370) 484 - 2bid
l CONTAINER!/
- ANALYSIS
00/88 5ol RNO; | Dissorved METALS . HARDMESS
0039 It TDS , TS, SucFATE
00190 500 ml MNOs | pissorvEp memrs, HARDNESS
0o(9/ A TDS, T8S, SULFATE
00192 Goomt HNOy | Dis<olvED METALS, HARDNESS
00193 1t TDS , TSS, SULFATE
Oor9Y 500 m| HNOs | Disspuvep METALS, HARDNESS
00095 1L TS, TSS, SULFATE
0090 S0 ! KNO. | piseoiveEDd METALS, WARDNESS
ootq7 L | TS, TS, SuLFATE
00(9% Boonl HMNO: | Dissorved METALS, HARDAESS
00199 ER TDS , TSS, SULFATE
062060 500 ml HMNO3| DySsoLvep METHLS, HARDWESS
oozo/ LL TIPS, Tsq, SycFATE |
00201 oo gl WNOs| Dissocved METALS , HARDNESS
0020% | L TDS, TS5, SULEATE
SAMPLES RELINQUISHED BY AMPLES RECEIVED BY FORM NO.
o ~ 4us9F~__fo00 M&_' ‘ h%ﬂ-ﬁéd P

CAFORMS\FIELDASMPLANAL FRM

nn032



|

ESA CONSULTANTS INC.

Samples sent to:
ABBIE. SPEILMANN

SAMPLE 1 { I DY F'ORM

Cotumpia ANALYTICAL. SERVICES

1317 <. 133h Aye

_KELSO, WA 99426

Send Analytical Results to:
ESA Consultants In¢.
2637 Midpoint Drive, Suite F
Fort Collins, Cotorado 80525
Attn: Todd Sullivan

Project Name: Rico Post-veel

Project Number: _10\ %0l 060

Contact Person: _Tobbd SvtilvAN

Telephone No.: (370) 484 - 3611

l CONTAINER/ l
00204 Dissorved METALS . HARDANESS _‘
|_o0705 1t TIPS, T3S, SocFATE.
00206 500 m( HWNOs | pissorvEd METALS, HARDNESS
00207 1L TDS, TSS, SULFATE
00203 00| HNO, | DissowveED METALS, HARDNESS
00209 e Ths , T5S, SULEATE
0020 Spoml HNOs | Dissenved METALS, HARDAESS
0o 1L ToS, TS5, SULFATE
ooltL 500 M| ANO, | pissorvED METALS, HARDNESS
___ 00213 L TOS , T3S, SuLFATE
002y 500ml HNOs | DissoLveEd METHLS, HARDNESS
00715 1L Tbs ., TSS, SULFATE
golle 500 HNO3| DissoLveEp METALS, HARDAESS
00217 (L TS, TSs , SULFATE '
202 1% S0ml " HWNOs| DissocvEd METALS , HARDNESS
00219 IL TS, TSS, SULFATE.
|
SAMPLES RELINQUISHED BY ~ . SAMPLES RECEIVED BY FORM NO.
o MY = 41897 100 MAu—_ 2147 12
| RIS A

CAFORMS\FLELD\SMPLANAL FRM
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ESA CONSULTANTS INC.

SAMPLE ANALYSIS REQUEST/CHAIN OF CUSTODY FORM

Samples seat to:

ABPBIE. SPEILMANN
Corumpia ANALYTICAL. SERVICES FOR LAB USE
1317 <. 1358 Ave LaB 1D_{40)-2b 3
KELSO . WA 99426
Send Analytical Results to:
ESA Consultants Inc. Project Name: _RICO PosT-vCuP
2637 Midpoint Drive, Suite F Project Number: _101 %01 060
Fort Coliins, Colorado 80525 Contact Person: _Topd Scrtivan
Attn: Todd Sullivan Telephone No.: _(370) 484 - 3bU{
l CONTAINER/ )
P e _g_ANAIVQH
00220 HNO3 | DissorveEd METALS . HARDANESS
00222 ' TPS . TSS, SolFATE,
Qo022 | HNOs | DissorvED METALS, HARDNESS
TDS, ToS,—SoeFATE
T~ HNOy | DISSOLVED METALS, HARTIESS
~ Ths, TS, SULEATE
| 1 HNO, | Dissyep METALS, HARDNESS

\ TbS | TS/.SULFATE
\HNO; DJS%’AD METALS, HARDNESS
' \, s , T8S, SulLFATE
H AR m.«_uen METAHLS, HARDANESS
TDS . ITSS. SULFATE

~~WNOs| DissoLvep METArS, HARDWESS |

/ IbS, Tss . S \,}&t
/ H NOs DiSSO(_UCD METALS | PMESS ‘
~ TDS, TSS, Suc FATE
N
SAMPLES RELINQUISHED BY _ SAMBLES RECEIVED BY FORM NO.

e DA P~ Yisfor = Lo Mhz W - 0150 ®
S e e — o Fime !

CAFORMS\FIELD\SMPLANAL .FRM
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, Columbia
S o Analytical

I’ ?' e,.;..w-z.:: b i

L s Servicegn

August 18, 1997 Service Request No;: K9705429

Laura Jones

PTI Environmental Services, Inc.

4000 Kruse Way Place, Building Two, Suite 285
Lake Oswego, OR 97035

Re: RICO POST-VCUP/CB41-0101

Dear Laura:

Enclosed are the results of the sample(s) submitted to our laboratory on August 1 through August
2, 1997, Preliminary results were transmitted via facsimile on August 15 and 18, 1997. For your
reference, these analyses have been assigned our service request number K9705429.

All analyses were performed according to our laboratory’s quality assurance program. All results
are intended to be considered in their entirety, and Columbta Analytical Services, Inc. (CAS) is.
not responsible for use of less than the complete report. Results apply only to the samples
analyzed.

Please call if you have any questions. My extension is 246,

Respectfully submitted,

Columbia Analytical Services, Inc.

Abbie Spielman

Client Services Manager

AS/sm Page 1 of aa\

¢c. Todd Sullivan, ESA Consultants, Inc. (Fort Collins, CO)



RICO SURFACE WATER SAMPLING SUMMER QUARTER 1997

TAG NUMBER SAMPLING LOCATION DATE/TIME
00221 SVS-5 7-29-97/1030
00222 SVS-5 7-29-97/1030
00223 SVS-8 7-29-97/1222
00224 SvS-8§ 7-29-97/1222
00225 SVS-8 7-2997/1222
00226 SVs-8 729971222
00227 SVS-11 7299711355
00228 SVS-11 7-29-97/1355
00229 Svs-12 7-29-91/1510
00230 §VS-12 7-29-97/1510
00231 §Vs-12 7-29-97/1510
00232 SVS-12 7-29-97/1510
00233 DR-16-SW 7-30-97/0820
00234 DR-16-SW 7-30-97/0820
00235 DR-8-SW 7-30-97/1030
00236 DR-3-SW 7-30-97/1030
00237 DR-2-SW 7-30-97/1300
00238 DR-2-SW 7-30-97/1300
00239 DR-18-8W 7-30-97/1430
00240 DR-18-SW 7-30-97/1430
00241 DR-18-SW 7-30-97/1430
00242 DR-18-SW 7-30-97/1430
00243 DR-4-8W 7-30-97/1515
00244 DR-4-SW 7-30-97/1515
00245 DR-1-SW 7-30-97/1550
00246 DR-1-SW 7-30-97/1550
00247 DR-10-8W 7-31-97/0915
(0248 DR-10-SW 7-31-97/0915
00249 DR-6-SW 7-31-97/1040
00250 DR-6-SW 7-31-97/1040
00251 DR-15a-SW 7-31-97/1100
00252 DR-15a-SW 7-31-97/1100
00253 DR-7-SW 7-31-97/1130
00254 DR-7-SW 7-31-97/1130

*  Filter blank using peristaltic pump and cartridge filters

**  Boftle blank

ANALYSIS

DISS.METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS (DUPE)
TDS, TSS, SULFATE (DUPE)
DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE
CYANIDE

CYANIDE (DUPE)

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TS8S, SULFATE

DISS. METALS, HARDNESS (BLANK)*
TDS, TSS, SULFATE (BLANK)**
DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE

DISS. METALS, HARDNESS
TDS, TSS, SULFATE




Client:
Project:

Sample Matrix:

Sample Name

00234
00238
00244
00246
00248
00250
00252
00254
00222
00224
00216
00228
00230
00236
00240
00242
Method Blank 1
Method Blank 2

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

PT1 Environmentat Services, Inc.
RICO POST-VCUP/CB41-0101

Analjhe:
EPA Method:
Method Reporting Limit:
Date Analyzed:

Lab Code

K9705429-001
K9705429-004
K9705429-005
K9705429-007
K9705429-009
K9705429-011
K9705429-013
K9705429-015
K9705429.017
K9705429-019
K9705429-021
K9705429-023
K9705429-025.
K9705429-029
k9705429031
K9705429-033
K9705429-MB1
K9705429-MB2

Analytical Report

Inorganic Parameters
Units: mg/L (pprn)

Solids, Total
Suspended (ESS)
160.2
S
8/5,6/97

2g&e

38585558888

583

Date:

Service Request: K9705429

Date Collected: 7/30/97
Date Received: 8/1/97
Date Extracted: NA

Solids, Total
Dissolved (TDS)
160.1
5
8/5,6/97

840
142
125
122
933
169
116
686
112
178
162
1170
1090
1030
18
121

g)(ﬂ/?“

1ADWRSTEM

QS05WETLI - tdy_sod WITYT

L

Sulfate
3000
0.2
8/12/97

200
26
25
20

290
26
15

140
14
36
35
690
480
280

23

00003



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report .
Client: PTI Environmental Services, Inc. Service Request: K9705429
Project: RICO POST-VCUP/CB41-0101 Date Collected: 7/29/97
Sample Matrix: Water Date Received: 8/1/97

Date Extracted: NA
Date Analyzed: 8/12/97

Cyanide, Total

EPA Method 335.2

Units: mg/L (ppm)
Sample Name Lab Code MRL Result
00231 K9705429-026 0.01 ND
00232 K9705429-027 0.01 0.02
Method Blank K9705429-MB 0.01 ND
Approved By: U p Date: 9 / [ 9’/ 7 '?
VAMRLAO2594 4 Q~Q 0 0 4

OS29WET.LS - LAMRL #1897 ' Ne.:



COLUMBIA ANALYTICAL SERVICES, INC.

. Analytical Report
Client: PTI Environmental Service, Inc, Service Request: K9705429
Project: RICO POST-VCUP/CB41-0101 Date Collected: 7/29-31/97
Sample Matrix: Water Date Received: 8/1/97

Date Extracted: 8/7/97
Datc Analyzed: 8/13/97

Hardness, as CaCQ,
EPA Method 6010A/ SM Method 2340B

Units: mg/L (ppm)
Sample Name Lab Code MRL Result
00235 K9705429-002 0.2 858
00237 K9705429-003 0.2 83.0
00245 K9705429-006 0.2 67.2
00247 K9705429-008 02 760
00249 K9705429-01G 0.2 122
00251 K9705429-012 0.2 63.3
00253 K9705429-014 0.2 599
00221 K9705429-016 0.2 8712
.)0223 K9705429-018 0.2 112
00225 K9705429-020 02 110
00227 K9705429-022 0.2 792
00229 K9705429-024 0.2 710
00233 K9705439.028 0.2 1030
00239 K9705429-030 0.2 0.3
00241 K9705429-032 0.2 740
00243 K9705429-034 02 79.0
Method Blank : K9705429-MB 0.2 ND
SM © Standard Method for the Examination of Water and Wastewater, 19th Ed.,
Approved By: el (4 Date: %‘ 1";_[33: 00 00 3
1AMRLA102594 I ' .
OSTIICP.EAL - Sunple £/1497 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report .
Client: PTI Environmental Services, Inc. Service Request: K9705249
Project: RICO POST-VCUP/CB41-0101 Date Collected: 7/29-31/97
Sample Matrix: Water Date Received: 8/1/97

Date Extracted: B/7/97

Dissolved Metals

Units: pg/L (ppb)
Sample Name: 00235 00237 00245
Lab Code: K9705429-002 K9705429-003 K9705429-006
Date Analyzed: 8/13/97 8/13/97 8/13/97
EPA.
Analyte Method MEL
Cadmium 200.8 0.1 3.5 0.3 0.2
Copper 6010A 10 21 ND ND
Iron 6010A 20 36 53 98
Lead 200.8 0.5 ND ND ND
Manganese 6010A 5 357 62 66
Silver - 200.8 0.1 ND ND ND
Zing 6010A 10 1480 90 65
Approved By: é S Date: 8/[ § / ﬂ 0 4]
ssou i T 000
102094

OS429ICP.EAZ - Sample 81997 Page No..



COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: FTI Environmenial Services, Inc. Service Request:
Project: RICO POST-VCUP/CB41-0101 Date Collected:
Sample Matrix: Water Date Received:

Date Extracted:
Dissolved Metals
Units: ug/L (ppb)
Sample Name: 00247 00249
Lab Code: K9705429-008  K970542%-010
Date Analyzed: 8/13/97 8/13/97
EPA

Analyte Method MRL
Cadmium 200.8 0.1 L7 05
Copper 6010A 1{H ND ND
Iron 6010A 20 101 126
Lead 200.8 0.5 ND 0.7
Manganese 6010A 5 366 209
Silver 200.8 0.1 ND ND
Zing 6010A 10 626 127
Approved By: =7 Date: ‘Z)} I g/ 97
ISMERANTION / ’

O4I9CP BAL - Sample (3} R/ ST

K9705249
7/29-31/97
8/1197
8/7/97

00251
K9705429-012
8/13/97

CER

&8

007

Mo

00



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report .
Client: PTI Environmental Services, Inc. Service Reqguest: K9705249
Project: RICO POST-VCUP/CB41-0101 Date Collected: 7/29-31/97
Sample Matrix: Water Date Received: 8/1/97
Date Extracted: 8/7/97
Dissolved Metals i
Units: pg/L (ppb)
Sample Name: 00253 00221 00223
Lab Code: K9705429-014  K9705429-016  K9705429-018
Date Analyzed: 8/13/97 8/13/97 8/13/97
EPA
Analyte Method MRL
Cadmium - 2008 o6 . 1.5 2.1 1.8
Copper _ 6010A 10 ND ND ND
[ron 6010A 20 3120 341 101
Lead 200.8 0.5 42 0.7 0.6
Manganese 6010A 5 963 143 235
Silver 200.8 0.1 ND ND ND
Zinc 60104 10 © 567 333 347

ISHEPAAIOT094
GSIVICP.BAZ - Sample (3} R4 V7

Approved By: < _ Date: Z'Z;_'ﬁ éj
/ 00008



COLUMBIA ANALYTICAL SERVICES, INC.

. Analytical Report
Client: PTI Environmental Services, Inc, Service Request: K9705249
Project: RICO POST-VCUP/CB41-0101 Date Collected: 7/29-31/97
Sample Matrix: Water Date Received: 8/1/97
Date Extracted: 8/7/97
Dissolved Metats
Units: pg/L (ppb)
Sample Name: 00225 00227 00229
Lab Code: K9705429-020  K9705429-022  K9705429-024
Date Analyzed: 8/13/97 8/13/97 8/13/97
EPA
Analyte Method MRL
Cadmium 200.8 0.1 L8 L9 0.5
Copper 6010A 10 ND ND ND
Iron 6010A 20 84 2260 11900
Lead 200.8 0.5 ND ND 5.9
Manganese 6010A 5 231 6690 7250
Silver 200.8 0.1 ND ND ND
Zinc 60104 10 340 3620 5890
Approved By: T Date: %/ ! 5,&'- 00 009
ASIOEPA/IOI0%4 !

0S429ICPEAZ - Sample (9 R1897 Page No:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report .
Client: PTI Environmental Serviceas, Inc. Service Request: K9705249
Project: RICO POST-VCUP/CB41-0(01 Date Collected: 7/29-31/97
Sample Matrix: Water Date Received: 8/1/97

Date Extracted: 8/7/97

Dissolved Metals

Units: pg/L (ppb}
Sample Name; 00233 00239 00241
Lab Code: K9705429-028  K9705429-030 K9703429-032
Date Analyzed: 813197 8/13/97 8/13/97
EPA

Analyte Method MRL

Cadmium 200.8 0.1 15.9 ND ND
Copper 60104 10 ND ND ND
Iron 6010A 20 52 ND 68
Lead 200.8 05 ND ND ND
Manganese 60104 5 1930 ND 52
Silver 200.8 0.1 ND ND ND
Zinc 6010A 10 7690 ND 41

ISMEPAND054
O34TICE EAL - Semple (5) /1397 Page No.:

Approved By: /7(._— Date; %ZI 5”2 00010



Client: PTI Environmental Services, Inc.
Project: RICO POST-VCUP/CB41-0101
Sample Matrix: Water

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Dissolved Metals

Service Request;
Date Collected:
Date Reccived:

Date Extracted:

Units: pg/L (ppb)
Sample Name; 00243 Method Blanik
Lab Code: K9705429-034  K9705429-MB
Date Analyzed: 8/13/97 8/13/97
EPA
Analyte Method MRL
Cadmium 200.8 0.1 ND ND
Copper 6010A 10 ND ND
Iron 60104 20 62 ND
Lead 200.8 0.5 ND ND
Manganese 60104 5 48 ND
Silver 2008 0.1 ND ND
Zine 6010A 10 36 ND
/

Approved By: e (S Date: ﬂ l"b &
ASMEPAS 01004 7

05429ICP.EAZ « Sumpls (8) #1397

K9705249
7/29-31/97
8/1/97
81197

00011

Page Mo
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ABBIE Spsipani)

CoLvmBia_AnALYTIC AL SERVICE S '
I3/7 s, 138 duo

FOR LAB USE
LAB ID

Kelso, tiA 93624

Send Analytical Results to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Todd Sullivan

Project Name: Rico

Project Number: __/2¢ P¢0( 060
Contact Person: __7200 Svecivans
Telephone No.: (272) v8¢_3ei1

| e | oo | e
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Samples sent to:
RRig__SPelt Maur/
Coeombla A JALYTICAL SERvVICE S FOR LAB USE
1317 5. (3t% Aue

LABID
— Kolsa WA 924626

Send Analytical Results to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Todd Sullivan

Project Name: Pico

Project Number: ___2/ S0l 060
Contact Person: __ypis Svetigan
Telephone No.: ___ 920 4F4-3¢¢(
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QUALITY ASSURANCE REVIEW SUMMARY

INTRODUCTION

A quality assurance review of laboratory data was completed for ESA Consuitants, Inc. and
ARCO Environmental Remediation by PTI Environmenta! Services for the analysis of
metals, cyanide, conventional parameters, and tetrachloroethene (PCE). The data are
associated with surface water samples collected during the fall (October 1996), winter
(January 1997), spring (April 1997), and summer (July 1997) quarterly sampling events -
conducted on Silver Creek and Dolores River corridor near Rico, Colorado. Data quality
was assessed in terms of geperal method-specific quality cootrol limits and guidance
specified by U.S. Environmental Protection Agency (EPA) Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (U.S. EPA 1994a) and the EPA
Contract Laboratory Program National Functional Guidelines for Organic Data Review
(U.S. EPA 1994b). The sample set, overall data quality, and results for the field quality
control samples are summarized below.

Data reported by the laboratory are acceptable. Qualifier codes have been added to some of
the accepted results to indicate minor variation in the quality coatrol results that could affect .
the bias or precision of the reported value. All of the data reported for these sampling
events are acceptable and considered usable for data interpretation. Analytical results and
associated data qualifiers for the natural samples are presented in Table 1.

SAMPLE SET

Fall Quarterly Sampling Event

The sample set consisted of 13 surface water samples, four field duplicate samples, one
bottle blank, and one filter blank. All apalyses were conducted by Columbia Analytical
Services, Inc. (Kelso, Washington). The samples were analyzed for dissolved metals
(cadmiurn, copper, iron, lead, manganese, silver, and zinc), total dissolved solids (TDS),
total suspended solids (TSS), sulfate, and hardness {as calcium carbonate). In addition, one
surface water sample was analyzed for dissolved mercury; two surface water samples and
one field duplicaie sample were analyzed for total cyanide; and one surface water sample
and four field duplicate samples were analyzed for PCE.

1 ¢ \Jocs g 1O TOTLS Tanipr. 00



TABLE 1. RICO SAMPLING RESULTS SUMMARY 1997

Tetra- Total Totat
chloro- Total Dissotved Suspended

Field Dissolved Metals (ugil) ethens Cysnide Hardness Solids Solids Sulfate
Station Date Time Rep. Cadmium Copper Iren Lead Manganese Mercury Silver Zing {rafL) {mgilL) {mg/) (gL} imgiL) {mgiL)
FALL QUARTER 1996
DR-1.5W 10/23/96 15:50 5.32 15 6090 1.09 1660 0,02 ¢ 1850 XL 214 296 15 130
DR-2-SwW 10/24/96 11:15 0.59 tou 57 012 U 172 0.02 v 123 169 228 5 u BO
DR-4.5w 10/24/96 9:00 0.53 10 v 112 012 U 175 002 v 124 171 233 5 78
DR-6-SW 10423/96  10:40 0.87 10U 51 0.35 183 0.02 ¥ 224 189 233 5 v 55
DR-7.5W 10/23/96  9:15 0.72 10 8370 §.60 1700 0.02 U 2883 738 2910 S v 200
DA-8-SW 10723796 14:45 1.96 14 59 018 v 203 02y 002U 1300 1020 1210 5 ¢ 280
DR-9.5wW 102396 11:50 0.61 10 U 247 0.1 U 854 0.02 ¢ 168 433 876 5 v 200
DR-16-5wW 10/23/96  14:00 15.0 10 U 63 2.38 811 002 U 9080 1020 1350 § U 390
DR-1B8.Sw 10/24/96 10:15 .52 10 V¥ 107 012 v 180 g.02 U 123 172 234 5 v 90
5VS5-5 10422196 12:01 3.44 14 156 2.65 138 002 U 677 114 169 5 v 24
svs-g 10/22/96 14:15 2.28 10U 141 0.88 392 Q.02 U 738 181 190 6 64
sSvsS-11 10422156 15:05 212 0y 5080 0.04 U 6880 0.02 & 5410 . 818 832 28 510
SvS.12 10/22/96 16:25 1 3.4% 10 v 5880 1.02 4980 0.02 ¢ 5530 o5 ¢ o001 U 533 760 5 ¢ 390
SvsS-12 10/22/96 16:25 2 3.48 10 v 8010 0.92 5100 0024 5640 0.5 ¢ 0.01 U 545 751 6 410
SVS-12 1022186 16:25 3 0.5 U
§VS-12 10/22/96 16:26 4 0.5 U
svs-12 10/22/96 16:25 5 0.5 U
Bottls Btank  10/23/96 14:00 5 U s U 0.2 v
Filter Blank 10/23/96  14:00 0.03 10 & 204 0.06 5 U 0.02 v 10 ¥ 0.2

WINTER QUARTER 1997

DR-1-5W 1122197 14:30 5.03 13 6090 Q.6 1360 Q.02 U 1810 256 353 16 150
DR-2.Sw 1123197 10:30 0.76 10 ¢ 80 o5 v 259 0.03° U 173 217 a0 5 v 100
DR-2-SW 1/23197 10:30 A 0.74 10 U 75 0.6 U 258 0.03° U 170 216 283 s v 100
DA-4-SW 1123597 $:00 0.70 10 U 141 0.5 ¢/ 269 003 U 178 226 299 5 ¢ 110
DR-7-SwW 1422497 11:00 0.65 10 U 6210 1.2 1560 .05 723 700 850 5 U 170
DR-8-5w 1/22/97 9:40 $.98 12 63 g5 U 1BC 0.08 1160 929 1110 5 U 250
DR-9-SwW 1522187 12:20 .66 10 U 72 o5 U 1110 002 U 229 421 109 & 1680
DR-16-5wW 1422497 9:18 17.0 10U 72 0.8 888 0.07 8740 1020 1200 s v 360
DR-18-8W 123497 +:25 0.67 10 & 145 0.5 U 257 0.0z U 164 212 293 & U 110
$VSs-8 1121/97 14:15 1.78 10 U 148 0.5 U 615 0.02 U 840 184 237 5 U a1
SV5-11 1121497 13:45 2.12 10 U 53 05 v 3610 0.02 U 2190 695 972 5 U 560
Svs-12 1214197 10:45 0.58 10 U 10200 2.0 5250 o0z U 4710 444 662 10 330
Bortle Blank 1/22/97 2:40 22 5 U a2 v
Filter Btank  1/22/97  9:40 0.02 U 10 U 20U 05 U 5 U 0.02 U4 10 U 0.2 U

caarat O:/R!COsuii 7 xS




TABLE 1. {cont.)

Tetra- Total Total
chioro- Total Dissalved Suspended

Field Dissolved Metals {ug/l) ethene Cyanide Hardness Solids Solids Suifate

Station Daie Time Rep. Cadmium Copper Iron Lead Manganese Mercury  Silver Zinc {ugit) img/L) {mg/L} {rmg/L} {mg/L] {mgiL}
SPRING QUARTER 1997

OR-1.SwW 4117197 .00 10.7 §1 12800 275 3380 G.02 U 4350 345 478 3z 4 230
DR-2-sw 4118/97 12:20 0.57 10U 56 05 v 109 002 U 128 163 178 5 U 55
DR-4.SwW 4/18/97 9:00 0.52 10U 108 LR 139 0.02 U 141 174 241 5 4s B2
DR-6-8W 4117/97 13:20 0.77 10 U 55 0.55 181 0.02 U 193 201 238 54U 40
DR-7-SwW an vz 14:25 1.29 10 U 2550 6.62 8%0 002 U 501 644 735 54U 120
DA-8-3wW 4/16/97 18:10 217 17 43 (R 396 0.03 1200 930 1060 5 ¢ 300
DR-8-SwW 4116497 18:10 A 2.08 19 55 Qs v 412 0.03 1210 958 1150 5 U 290
DR-3-SwW 45117197 11:20 0.68 io v 147 05 U 621 0.02 ¥ 248 310 as57 S 95
DR-10-SwW  4117/97 11:40 1.52 10 52 0.5 U 194 0.02 v 775 203 1080 5 U 320
DR-15A.8W 4/17/97 13:40 0.60 10V 20 0.88 5 002 UV 103 80.1 124 5 U/ 18
DR-18-Sw  4/16/97 17:30 13.6 10V 62 .5 U 1270 Q.02 U 7620 1010 967 & & 250
OR-18-SW  4/18/97 10:45 Q.52 10U 122 05 v 127 002 U 134 160 182 S U/ 56
SVS-5 411697 11:30Q 2.32 10U 27 05 U 82 0.02 U iss 108 141 5 U 16
5vs-8 4/16/97 15:00 2.16 10 ¢ 40 0s v’ 403 Q02 U 633 174 238 5 U 72
SvS-11 4/16/97 14:00 1.94 10 U 2100 0.5 U 6260 002 ¢ 4170 781 1050 1 5§70
SvS5-12 4116497 12:50 0.76 10 U4 12200 1.14 8010 002 U 6890 703 1010 6 8§50
Botile Blank 4/18/97 12:20 5 5 ¢ 02 VU
Filter Blankh 4/18/97 12:20 0.02 10 U 20 05 v 5 U Q02 ¥ 10 0.5
Filter Blank® 4/18/97 12:20 0.02 10 ¥ 20 0.5 ¢ s U 002 U 10 02U
SUMMER QUARTER 1997
DR-1-SW 7030187 15:50 0.2 1o v 98 0.5 U 66 0y v 65 67.2 122 140~ 20
DR-2-5W 2730497 13:00 0.3 10U 83 05 Y 62 0.1 v 80 83.0 142 48 26
DR-4.5W 2130497 15:15 0.1 10 ¥ 62 0.5 v 48 o1 v 36 79.0 125 159 25
DR-6-SW 31197 10:40 0.5 10 U 126 0.7 209 01 U 127 122 169 5 U 26
DR-7.SW 7131/87 11:30 1.5 10 ¥ Nz 4.2 963 Qo v 567 599 686 5 140
DR-8-5wW TI30/97 10:30 35 21 6 o5V 357 01 U 1480 858 1080 54 280
DR-10.5W 7/31197 9:1% 1.7 10 U 1mom 05 U e[-12) 01 v 626 760 983 50 280
DR-15a-5W  7/31/97 11:00 0.5 10 U 20 0.8 5 U 01U 76 85.3 116 5 U 15
DR-16-SwW 7730497 B8:20 15.9 10 U 52 0.5 U 1930 01 U 7690 1030 840 8 200
DR-18-SW 7130497 14:30 0.1 10 U 68 085 v 52 o v a1 74.0 121 168 23
SVS-5 7129197 10:30 21 10 U I 0.7 143 01 U 353 87.2 112 S U 14
SVS-B 7129197 12:22 1.8 10U 101 0.6 235 o1 v 47 112 178 5 U 36
S5vs-8 712997 12:22 A 1.8 10 U B4 0.5 U b 01 v 340 110 162 5 U 35
SVS-11 7/29/97 13:55 1.9 10 U 2260 0.5 U 6690 0.1 U 3620 792 1170 5 ¢ 690

CBETQIOI/RICOsUmMS? xis




FABLE 1. {cont.}

Tetra- Total Total
chlorg- Total Dissolved Suspended

Field Dissolved Metals (ugil) ethene Cyanide Hardness Solids Solids Sulfate
ﬂion Date Time Rep. Cadmium Copper lron Lead Manganese Marcury  Silver Zing {ugiL) {mg/L} {mgiL} {mgil| img/L) img/L)
Svs-12 7129197 15:10Q 0.5 10 ¥ 11800 5.9 7250 01 ¢ 5890 001 v 10 1090 10 480
Svs-12 7129497 1510 A 0.02
Bottle Blank  7/30/97 14:30 18 Sy o2
Filter Blank  7/30/97 §4:30 01 U 10 U 20 U 0.5 U 5 U 0.1 U 10 0.3

The MAL is elevated because of matrix interlerences.
Peristaltic pump and cartridge filters.

Hand pump and vacuum lilters.

lualifier: U - Undetectad at detection limit shown.
J - Sample result is an estimate due to exceedance of quality controt criteria.

cB4 IO.'O.'/R-‘COSUR‘S




Winter Quarterly Sampling Event

The sample set consisted of 11 surface water samples, one field duplicate sample, one bottle
blank, and one filter blank. All analyses were conducted by Columbia Analytical Services,
Inc. (Kelso, Washington). The sampies were analyzed for dissolved metals (cadmium,
copper, iron, lead, manganese, silver, and zinc), TDS, TSS, sulfate, and bardness (as
calcium carbonate). '

Spring Quarterly Sampling Event

The sample set consisted of 15 surface water samples, one field duplicate sample, one bottle
blank, and two filter blanks. All amalyses were conducted by Columbia Analytical
Services, Inc. (Kelso, Washington). The samples were analyzed for dissolved metals
(cadmium, copper, iron, lead, manganese, silver, and zinc), TDS, TSS, sulfate, and
hardness (as calcium carbonate).

Summer Quarterly Sampling Event

The sample set consisted of 14 surface water samples, one field duplicate sample, one bottle
blank, and one filter blank. All analyses were conducted by Columbia Analytical Services,
Inc. (Kelso, Washington). The samples were analyzed for dissolved metals (cadmium,
copper, iren, lead, manganese, silver, and zinc), TDS, TSS, sulfate, and hardness (as
calcium carbonate). In addition, one surface water sample and one field duplicate sample
were analyzed for total cyanide.

SUMMARY OF QUALIFIED DATA

A summary of quality control checks is included in Table 2.

Fall Quarterly Sampling Event

Dissolved Metals

A total of 106 analytical results were reported by the laboratory, Of these results, 69 were
reported at concentrations above the applicable MRL and 37 were reported as undetected
(the applicable MRL was reported by the laboratory with a U qualifier).

During the quality assurance review, six lead results were restated as undetected (the results

reported by the laboratory were assigned a U qualifier because lead was present in the
affected samples at concentrations less the action limit of 5 times the concentration detected

2 g:\oocsing 10110119 Tawpt. doc



TABLE 2. SUMMARY OF QUALITY CONTROL CHECKS

Quality Control Check

Status

Comment

Completeness

100 percent complete

690 results reported; no results were
rejected

Holding times Acceptable Holding time constraints were met
Analytical methods Acceptable See Analytical Methods section
Instrument performance Acceptable
Calibrations Acceptable Contro! limits were met
Method blanks Acceptable Control limits were met
Accuracy (bias or recovery)
Labotratory contro! samples  Acceptable Control limits were met
Matrix spike samples Acceptable Control limits were met
Surrogate compounds Acceptable Control limits were met
Accuracy {precision) Acceptable Control limits were met, with one
exception.
Total of 8 TSS results associated
with spring quarterly sampling event
qualified as estimated {J/}; see
Precision section
Method reporting limits Acceptable Method reporting limits met data
quality objectives; reporting limits for
some samples were elevated because
of matrix interferences
Fietd quality control samples Acceptable Total of 6 dissolved lead results
associated with the fall quarterly
sampling event were restated as
undetected ({/); results discussed in
Field Quslity Control Samples section
of report
OVERALL ASSESSMENT ACCEPTABLE Qualifiers were added to selected

results; see sections noted above




in the filter blank. No results were qualified as estimated or rejected during the quality
ASSUTance review.

TDS, TSS, Sulfate, and Hardness

A wotal of 15 analytical results for TDS, TSS, sulfate, and hardness were reported by the
laboratory. Of these results, 14 TDS, 5 TSS, 14 sulfate, and 14 hardness results were
reported at concentrations above the applicable MRL.. Ten TSS, one TDS, one suifate, and
one hardness results were reported as undetected (the applicable MRL was reported by the
laboratory with a U qualifier). No results were qualified as estimated, restated as
undetected, or rejected during the quality assurance review.

Total Cyanide

A total of three results were reported by the laboratory as undetected (the MRL was
reporied by the laboratory with a U qualifier). No results were qualified as estimated,
restated as undetected, or rejected during the quality assurance review.

PCE

A total of five results were reported by the laboratory as undetected (the MRL was reported
by the laboratory with a U qualifier). No results were qualified as estimated, restated as
undetected, or rejected during the quality assurance review.

Winter Quarterly Sampling Event
Dissolved Metals

A total of 91 analytical results were reported by the laboratory. Of these results, 57 were
reported at concentrations above the applicable MRL and 34 were reporied as undetected
(the applicable MRL was reported by the laboratory with a U qualifier). No results were
qualified as estimated, restated as undetected, or rejected during the quality assurance
review.

TDS, TSS, Sulfate, and Hardness

A total of 13 analytical results for TDS, TSS, sulfate and hardness were reported by the
laboratory. Of these results, all 13 TDS, 3 TSS, 12 sulfate, and 12 hardness results were
reported at concentrations above the applicable MRL. Ten TSS, 1 sulfate, and 1 hardness
results were reported as undetected (the applicable MRL was reported by the laboratory
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with a U qualifier). No results were qualified as estimated, restated as undetected, or
rejected during the quality assurance review. ’

Spring Quarterly Sampling Event
Dissolved Metals

A total of 126 analytical results were reported by the laboratory. Of these results, 73 were
reported at concentrations above the applicable MRL and 53 were reported as undetected
(the applicable MRL was reported by the laboratory with a U qualifier). No results were
qualified as estimated, restated as undetected, or rejected during the quality assurance
review.

TDS, TSS, Sulfate, and Hardness

A total of 17 amalytical results for TDS, TSS, and sulfate and 18 analytical results for
hardness were reported by the laboratory. Of these results, all 16 TDS, 3 TSS, 16 sulfate,
and 17 hardness results were reported at concentrations above the applicable MRL. One
TDS, 14 TSS, 1 sulfate, and 1 hardness results were reported as undetected (the applicable
MRL was reported by the laboratory with a U qualifier).

During the quality assurance review, eight TSS results were qualified as estimated (assigned
a J qualifier) because the result for the relative percent difference for laboratory duplicate
sample analyses (22 percent) was outside the control limit of 20 percent. No results were
restated as undetected or rejected during the quality assurance review.

Summer Quarterly Sampling Event
Dissolved Metals

A total of 112 analytical results were reported by the laboratory. Of these results, 63 were
reported at concentrations above the applicable MRL and 49 were reported as undetected
(the applicable MRL was reported by the laboratory with a U qualifier). No results were
qualified as estimated, restated as undetected, or rejected during the quality assurance
review,

TDS, TSS, Sulfate, and Hardness

A total of 16 analytical results for TDS, TSS, sulfate and hardness were reported by the
laboratory. Of these results, all 16 TDS, 6 TSS, 15 sulfate, and all 16 hardness results
were reported at concentrations above the applicable MRL. Ten TSS and one sulfate results
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were reported as undetected (the applicable MRL. was reported by the laboratory with a U
qualifier). No results were qualified as estimated, restated as undetected, or rejected during
the quality assurance review.

Total Cyanide

A total of two results were reported by the laboratory. Of these results, one was reported at
a concentration above the applicable MRL and one was reported as undetected (the MRL
was reported by the laboratory with a U qualifier). No results were qualified as estimated,
restated as undetected, or rejected during the quality assurance review.,

SAMPLE DELIVERY GROUPS

The water samples for the four sampling events were analyzed for the target analytes in four
sample delivery groups (SDGs). The data packages for these SDGs contained all
documentation and data necessary to conduct the quality assurance review.

DATA QUALITY ASSESSMENT

The results for quality control procedures employed for the apalysis of field samples are
discussed below, including completeness, holding times, analytical methods, instrument
performance, accuracy, quantification, method reporting limits, and field quality control
samples. Data quality was assessed in terms of method-specific and laboratory-specific
control limits and requirements specified by the applicable EPA national functional
guidelines (U.S. EPA 19%4a,b).

Completeness
The results reported by the laboratory were 100-percent complete. No data were rejected
during the quality assurance review.

Holding Times

All analytical holding time constraints and sample preservation requirements were met for
all samples.

5 & \docsing 1 01O ¥ 18 Fanvpr.doc



Analytical Methods

Analyses for copper, iron, manganese, and zinc were completed according to EPA SW-846
Method 6010A using inductively coupled plasma-atomic emission spectrometry (1CP-AES)
(U.S. EPA 1992). Analyses for cadmium, lead, and silver were completed according to
EPA Method 200.8 using inductively coupled plasma-mass spectrometry (ICP/MS) (U.S.
EPA 1991). Analyses for mercury were completed according to EPA SW-846 Method
7470A (U.S. EPA 1994¢) using cold vapor atomic absorption.

For conventional analytes, analyses were completed according to the following methods:
TDS by EPA Method 160.1 (U.S. EPA 1983); TSS by EPA Method 160.2 (U.S. EPA
1983); sulfate by EPA Method 300.0 (U.S. EPA 1983); and hardness using analytical
results obtained for the analysis of calcium and magnesium using EPA SW-846 Method
6010A (U.S. EPA 1992) and the equation defined in Standard Method 2340B (APHA
1989). . The analyses for cyanide were completed using EPA Method 335.2 (U.S. EPA
1983). The analyses for PCE were completed by EPA SW-846 Method 5030A (U.S. EPA
1992) and 8010B (U.S. EPA 1994c¢) using purge-and-trap and gas chromatography/
electrolytic conductivity detection, respectively.

Instrument Performance

The results for the applicable calibrations and calibration blanks associated with the sample
analyses are described below. No changes in instrument performance were indicated during
any analysis sequence that would have resulted in the degradation of data quality.

Initial Calibration
The initial calibrations completed for all metals, sulfate, cyanide, and PCE analyses met the

cnteria for acceptable performance and frequency of anmalysis. Initial calibrations are not
performed for the other conventional analytes.

Initial and Continuing Calibration Verification

The initial and continuing calibration verifications for all metals, sulfate, cyanide, and PCE
analyses met the criteria for acceptable performance and frequency of analysis. Initial and
continuing calibration verifications are not performed for the other conventional analytes.

Initial and Continuing Calibration Blanks

The inittal and continuing calibration blanks met the criteria for acceptable performance and
frequency of analysis. For the non-metals analyses, no analytes were detected in applicable
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initial and continuing calibration blanks. For the analysis of metals, no target analytes were
detected at concentrations greater than 2 times the instrument detection limit.

Method Blank Analyses

The analyses of the method blanks met the criteria for acceptable perforrnance and
frequency of analysis. For the non-metals analyses, no analytes were detected in applicable
method blanks. For the analysis of metals, no target analytes were detected at
concentrations greater than 2 times the instrument detection limit.

Accuracy

The accuracy of the analytical results is evaluated in the following sections in terms of
analytical bias (laboratory control sammple, matrix spike, and surrogate recoveries) and
precision (laboratory duplicates).

Laboratory Control Sample Recoveries

The recoveries for all laboratory control samples (blank spikes) and the frequency of
analysis met the criteria for acceptable performance. A summary of all laboratory control
sample recoveries for metals, conventional analytes, cyanide, and PCE is presented in
Appendix D.

Matrix Spike Recoveries

The recoveries for all matrix spike samples and the frequency of analysis met the criteria for
acceptable performance. A summary of matrix spike recoveries for metals, sulfate,
cyanide, and PCE is presented in Appendix D). Matrix spikes are not performed for other
conventional analytes.

Surrogate Compound Recoveries

The recoveries for the surrogate compounds added to samples analyzed for PCE met the
criteria for acceptable performance. A summary of the surrogate compound recoveries is
presented in Appendix D.
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Precision

The results for all duplicate sample analyses (metals, conventional analytes, and cyanide)
and duplicate matrix spike analyses for PCE, including the frequency of analysis, met the
criteria for acceptable performance, with one exception: For the analysis of TSS conducted
for eight samples collected during the spring quarter, the RPD berween the original sample
analysis and the laboratory duplicate sample analysis exceeded the control limit of 20
percent. Specifically, an RPD of 22 was reported for the sample collected at Station No.
DR-1-SW (32 mg/L) and the laboratory duplicate sample result (40 mg/l). The TSS
results reported for the eight samples associated with the affected laboratory duplicate were
qualified as estimated (assigned a J qualifier) during the quality assurance review.

A summary of all duplicate analyses for metals, conventional analytes, cyanide, and PCE is
presented in Appendix D.

Method Reporting Limits

The method reporting limits (MRLs) were acceptable for all target analytes. A slightly
elevated MRL of 0.03 ug/L, rather than the routine MRL of 0.02 ug/L, was reported for
silver in the three samples (Stations DR-2-SW, the field duplicaie of DR-2-SW, and DR-4-
SW) collected during the winter quarterly sampling event. This slightdy elevated MRL is
due to matrix interferences documented by the laboratory.

FIELD QUALITY CONTROL

For samples collected for the fall quarterly sampling event, the field quality control samples
included a total of five field duplicates, one bottle blank, and one filter blank. Two field
duplicate samples were collected at Station No. SVS-12 and were analyzed for dissolved
metals, total cyanide, hardness, TDS, TSS, and sulfate. A total of five field duplicate
samples were coltected at Station No. SVS-12 and were analyzed for PCE. The bottle
blank was analyzed for TDS, TSS, and sulfate and the filier blank was analyzed for
dissoived metals and hardness.

For samples collected for the winter quarterly sampling event, the field quality control
samples included one field duplicate sample, one bottle blank, and one filter blank. The
field duplicate samples were collected at Station No. DR-2-SW and were analyzed for
dissolved metals, hardness, TDS, TSS, and sulfate. The bottle blank was analyzed for
TDS, TSS, and sulfate and the filter blank was analyzed for dissolved metals and hardness.

For samples collected for the spring quarterly sampling event, the field quality control
samples included one field duplicate sample, one bottle blank, and two filter blanks. The
field duplicate samples were collected at Station No. DR-8-SW and were analyzed for
dissolved metals, hardness, TDS, TSS, and sulfate. The bottle blank was analyzed for
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TDS, TSS, and sulfate and the filter blanks were amalyzed for dissolved metals and
hardness.

For samples collected for the summer quarterly sampling event, the field quality control
samples included a total of two field duplicate samples, one bottle blank, and one filter
blank. One set of field duplicate samples was collected at Station No. SVS-8 and analyzed
for dissolved metals, hardness, TDS, TSS, and sulfate. The other set of field duplicate
samples was collected at Station No. SVS-12 and analyzed for total cyanide. The bottle
blank was analyzed for TDS, TSS, and sulfate and the fiiter blank was analyzed for
dissolved metals and hardness.

Field Duplicates

For the field duplicates, data quality was assessed by evaluating the RPD of analytes
detected in associated field duplicate samples. The RPDs for analytes detected in all of the
associated field duplicate samples were acceptable.

Field Bianks

No target analytes were detected in any field blank, with six exceptions:

For the filter blank associated with the fall quarterly sampling event, dissolved cadmium
and lead were detected at 0.03 ug/L and 0.06 ug/L, respectively. No cadmium results
required qualification because the concentrations present in the associated samples were
greater than the action limit of 5 times the concentration detected in the filter blank. During
the quality assurance review, six dissolved lead results were restated as undetected (the
results reported by the laboratory were assigned a U qualifier) because lead was present in
the affected samples at concentrations less than the action limit of 5 times the concentration
detected in the filter blank.

For the bottle blank associated with the winter quarterly sampling event, TDS was detected
at 22 mg/L. No TDS results required qualification because the concentrations present in the
associated samples were greater than the action limit of 5 times the concentration in the
bottle blank.

For the filter blank collected using the peristaltic pumnp and cartridge filter associated with
the spring quarterly sampling event, hardness (as calcium carbonate) was detected at 0.5
mg/L.. No hardness results required qualification because the concentrations present in the
associated samples were greater than the action limit of S times the concentration in the
filter blank.
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For the botile blank and filter blank associated with the summer quarterly sampling event,
TDS and hardness (as calcium carbonate) were detected at 18 mg/L and 0.3 mg/L,
respectively. No TDS or hardness results required qualification because these two analytes
were present in the associated samples at concentrations greater than the action limit of 5
times the concentration present in the respective field blank.
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PTI

ENVIRONMENTAL SERVICES

4000 Kruse Way Place

Building 42, Suile 205

Lake Osweago, Oregon 97035

(503) 636-4338 FAX (503) 636-4315

December 17, 1996

Mr. Edrnund J. Schneider, P.G.
ESA Consultants, Inc.

2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525

Subject: Data Validation Summary for Rico Surface Water Sampling (Fall 1996 Quarter)
PTI Contract CB41-01-01

Dear Mr. Schneider:

PTI has completed a Level 3 quality assurance review of the chemical analyses conducted on surface
water samples collected for the fall 1996 quarterly sampling event at the Rico Mine. Data quality was

. assessed in terms of method-specific quality control limits and guidance specified by U.S. EPA
Contract Laboratory Program National Functional Guidelines for Inorganic and Organic Data
Review. The analytical results and data qualifiers associated with the sample set are presented in
Table 1 (attached). An electronic copy of the validated analytical results is also provided. The sample
set, overall data quality, and results for the field quality control samples are summarized below.

Sample Set

The sample set consisted of 13 surface water samples, five field duplicate samples, one filter blank,
and one bottle blank. All analyses were conducted by Columbia Analytical Services, Inc. (Kelso,
Washington). The analyses conducted on the samples included:

®  Thirteen surface water samples and one field duplicate sample were analyzed for
dissolved cadmium, copper, iron, lead, manganese, silver, and zinc; total
dissolved solids (TDS); total suspended solids (TSS); sulfate; and hardness (as
CaC0,).

B One surface water sample was analyzed for dissolved mercury.

® Two surface water samples and one field duplicate sample were analyzed for totai
cyanide.

m  Three surface water samples and two field duplicates were analyzed for
I tetrachloroethene (PCE),

®  One filter blank was analyzed for dissolved metals and hardness.
®  One bottle blank was analyzed for TDS, TSS, and sulfate.
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Mr. Edmund J. Schneidet, P.G.
December 17, 1996
Page 2

Overall Data Quality

The results for all quality control procedures employed by the laboratory during analysis of the
samples are acceptable. Results for all ficld quality control samples were acceptable; however, six
lead results were restated as undetected because this analyte was also detected in the associated field
blank. No results were rejected during the quality assurance review.

Dissolved Metals — The laboratory reported a total of 106 analytical results. Of
these results, 75 were reporied at concentrations above the applicable method
repocting limit (MRL) and 31 were reported as undetected (the applicable MRL
was reported by the laboratory with a U qualifier). Dunng the quality assurance
review, six dissolved lead results were restated as undetected (assigned a U
qualifier) at the concentrations reported by the laboratory.

TDS, TSS, Sulfate, and Hardness — The laboratory reported a total of 15
analytical results for TDS, TSS, sulfate, and hardness. Of these results, 14 TDS,
5 TSS, 14 sulfate, and 14 hardness results were reported at concentrations above
the applicable MRL. One TDS, 10 TSS, 1 sulfate, and 1 hardness results were
reported as undetected (the applicable MRL was reported by the laboratory with a
U qualifier).

Total Cyantde — All three cyanide results were reported as undetected by the
laboratory and the MRL was reported with a U qualifier.

PCE - All five PCE were reported as undetected by the laboratory and the MRL
was reported with a U qualifier.

Field Quality Control Samples

The field quality control samples included five ficld duplicate samples, one filter blank, and one bottle
blank. All field duplicate samples were collected from station SVS-12 and included the following
samples:

®  Sample 00135 is a duplicate of Sample 00129 and was analyzed for dissolved
metals and hardness

&  Sample 00136 is a duplicate of Sample 00130 and was analyzed for TDS, TSS,
and sulfate

® Sample 00137 is a duplicate of Sample 00131 and was analyzed for cyanide

@ Samples 00138 and 00139 are duplicates of Samples 00132 and 00133 and were
analyzed for PCE. .

The relative percent differences between the original sample analysis and the duplicate field sample
analysis for all analytes of concern were acceptable,
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Page 3

The filter blank (Sample 00147) was analyzed for dissolved metals and hardness. The bottle blank
(Sample 00148) was analyzed for TDS, TSS, and sulfate. No target analytes were detected in the
filter or bottle blanks with the exception of dissolved cadmium (0.03 xg/L) and dissolved lead (0.06
u#g/L). No cadmium results required qualification because this metal was detected in the field samples
at concentrations above the action limit. However, six dissolved lead results (Samples 00127, 00145,
00151, 00156, 00158, and 00160) were restated as undetected (a U qualifier was assigned to the
concentration of lead detected in the affected samples). These results were restated as undetected
because lead was present in the affected samples at concentrations less than the action limit (i.e., lead

was detected at concentrations of less than 5 times the concentration of lead detected in the associated
blank).

If you have any questions or cormunents regarding the information presented in this letter or the data
table, please feel free to contact Ms. Laura Jones at (503) 636-4338 or me at (206) 643-9803. PTI
appreciates the opportunity to support ESA on this project.

Sinccrcl;,} ’

.

o FuAL

James J. McAteer, Jr.
Quality Assurance Chemist

Attachment

cc: Mr. Todd Sullivan/ESA
Ms. Laura Jones/PTI Lake Oswego
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RICO POST VOLUNTARY CLEANUP PROGRAM SURFACE WATER SAMPLE RESULTS - FALL QUARTER

Tetre- Total Total
chlaro-  Total Dissolved Suspended

Field Dissalved Matals (pgiL) ethene Cyanide Hardness Solids Sofids Sulfate
Station Date Tirme Rep. Cadmium Copper Iron Lead Manganese Mercury  Silver Zing {wgfly  imgil) {maiL} {mg/L} {mgiL) img/L)
DR-1-5W 10/23/26 15:50 5.32 1% 6090 1.09 1660 0.02 U 1950 001 U 214 296 15 130
DR-2-5W 10/24/26 11:15 0.59 10 U s7 012 v 172 oo02 U 123 169 228 s u 80
DR-4.5W 10/24/96 9:00 0.53 10 U 112 012 U 175 0.02 U 124 171 233 5 78
DR-6-SW 10/23/96 10:40 0.87 10 U 51 0.35 183 0.02 ¢ 224 189 233 5 U 55
DR-7-5W 10/23/96 9:15 0.72 10U 8370 5.60 1700 0.02 U 883 738 810 5U 200
DR-8-5W 10/23/96 14:45 1.96 14 59 018 U 203 02U Qo024 1300 1020 1210 sSU 280
DR-9-5W 10423496 1150 0.61 10 U 247 0,11 U 854 0.02 U 168 433 £76 Su 200
Filtar Blank 10423796 14:00 .03 10 U 20 v 0.06 s v 0.02 U 10 U 0.2 U
Bottie Blank 10/23/86 14:00 s v S v o2 U
DR-16-5W 10/23/96 14:00 15.0 0 u 63 2.38 a11 Q.02 & 9080 1020 1350 54 390
DR-18-5W 10/24/96 10:15 0.52 10 v 107 012 & 180 0.02 U 123 172 234 S U 90
5VvS5-5 10/22/96 12:01 3.44 14 156 2.85 138 Q.02 U/ 677 114 159 5 u 24
SVs-8 10/22/96 14115 2.28 W0 v 14 0.88 392 0.02 U 738 191 180 6 64
svs-1 10/22/96 15:05 212 10 U 5080 004 U 6880 002 U S410 618 832 26 510
5VS-12 10422496 18:25 1 3.45 10 #5880 1.02 4990 0.02 U 5530 oS UV o0\ v 5a3 760 S 380
SVS-12 10/22/96 16:25 2 3.48 10 U 6010 0.92 5100 0.02 I/ 5640 o5 UV o U 545 751 3 410
S5vs5-12 10/22/96 16:25 3 05 U
5VS-12 10/22/96 16:25 4 05 U
8vS-12 . 10§22/96 16:25 5 05 U

csuoror/a".m




PTI

ENVIRONMENTAL SERVICES

4000 Kruse Way Place

Building #2, Suite 285

Lake Oswego, Oregon 97035

(503) 636-4338 FAX (503) 636-4315

March 18, 1997

Mr. Edmund J. Schneider, P.G.
ESA Consultants, Inc.

2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525

Subject: Data Validation Summary for Rico Sampling — Winter Quarter 1997
PTI Contract CB41-01-01

Dear Mr. Schneider:

PTI has completed an abbreviated Level 3 quality assurance review of the chemical anatyses
conducted on surface water samples collected for 1997 winter quarter sampling event at the
Rico Mine. The results reported by the laboratory are acceptable and no results were
qualified during the quality assurance review.

Data quality was assessed in terms of applicable method-specific quality control limits and
guidance specified by U.S. EPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review. The analytical results and associated data qualifiers
associated with the sample set are presented in Table 1 (attached). An electronic copy of the
validated analytical results is also provided. The sample set, overall data quality, and results
for the field quality control samples are summarized below.

Sample Set

The sample set consisted of 11 surface water samples, 1 field duplicate sample, 1 filter blank,
and 1 bottle blank. All analyses were conducted by Columbia Analytical Services, Inc.
(Kelso, Washington). Eleven surface water samples, one field duplicate sample, and one
filter blank were analyzed for dissolved metals (cadmium, copper, iron, lead, manganese,
silver, and zinc) and hardness (as CaCOQ;). Eleven surface water samples, one field duplicate
sample, and one bottle blank were analyzed for total suspended solids (TSS), total dissolved
solids (TDS), and sulfate.

Overall Data Quality

The results for all quality control procedures employed by the laboratory during analysis of
the samples and results for all field quality control samples are acceptable. No results were
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Mr. Edmund J. Schneider, P.G.
March 18, 1997
Page 2

qualified or rejected duning the quality assurance review Data quality was assessed by
reviewing the laboratory case narrative and the results of analytical quality control
measurements for each sample delivery group. To determine whether detected analytes were
the result of possible contamination at the laboratory, the results for all method blanks
analyzed with the samples were reviewed. No target analytes were detected in any method
blank. Analytical accuracy was quantified as the recovery of matrix spike analyses for
dissolved metals and sulfate. Analytical precision was quantified as the relative percent
difference (RPD) between duplicate sample analyses for all analytes. The control limits for
matrix spike recoveries and duplicate sample analyses were met.

Matnix spike recoveries were not calculated for iron, manganese, and zinc because the
concentrations of these metals in the natural sample were significantly greater than the
concentrations used to spike the sample. No data require qualification for the absence of
these matrix spike recoveries. An elevated method reporting limit was reported for silver due
to matrix interferences documented by the laboratory in three samples: station DR-2-SW, the
field duplicate collected from DR-2-SW, and DR-4-SW.

Field Quality Control Samples

The field quality control samples included one field duplicate sample collected from station
DR-2-SW, one filter blank, and one bottle blank. The relative percent differences between
the original sample analyses and the duplicate field sample analyses for all analytes of concern
were acceptable. No target analytes were detected in the filter blank and bottle blank with
the exceptkon of TDS. No_sample results required qualification based on
e_bottle blank._fFor future sampling events, we recommend analyzing the bottle
blank for metals instead of for TDS, TSS, and sulfate, to rule out potential contamination of
the metals samples. }JO all metols Samples are Liltered inHa Lield.~ Filter Blaak is Proper @¢
TD5, 55 § Sulfate ore not Lillered.~ Bottle Blank is propec QC T<.

If you have any questions or comments regarding the information presented in this letter or 3-31-77
the data table, please feel free to contact Ms. Laura Jones at (503) 636-4338 or me at (206)

643-9803. PTI appreciates the opportunity to support ESA Consultants, Inc. on this project.

Sincerely,

A

James J. Mc Ateer, JIr.
Quality Assurance Chemist

Attachment

cC: Mr. Todd Sullivan, ESA Consultants, Inc.
Ms. Laura Jones, PTI Lake Oswego
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RICO POST VOLUNTARY CLEANUP PROGRAM SURFACE WATER SAMPLE RESULTS - WINTER QUARTER

Total Total
Dissolved Suspended
Figld Dissolved Metals {ugil) Hardness Solids Soiids Suifate
Station . Date  Time Rep. Cadmium Copper lron Lead Manganese Silver Zinc (mg/L) img/L} {mg/L} {mg/L)
DR-1-8W  1/22/8 f#ne 5.03 13 8030 0.6 1350 0.02 ¢ 1810 258 353 16 180
DR-1&6-8W 1/22/9 918 17.0 10 U 72 0.8 B8B 0.07 8740 1020 1200 £ 4 380
DR-18-SW 1/23/9 9:25 0.67 QU 145 o5 U 257 0.02 U 164 212 293 5 U 110
DR-2-SW  1/23/9 Ha#4 0.7§ 1o U 80 0.5 U 259 0.03" U 173 217 cloy} 5 U 100
DR-2-8W  1/23/9 ###% A 0.74 10 U 75 05 U 258 0.03" v 170 216 283 5 U 100
DR-4-SW  1/23/% 9:00 0.70 10U 141 085 U 269 0.03' v 178 226 299 5 U 110
DR-7-SW  1/22/9 #*#x# 0.66 10U 6210 1.2 1560 0.05 723 700 B850 5 U 170
DR-8-5W  1/22/9 9:40 1.98 12 63 05 U 180 0.08 1160 929 1110 s U 280
Filter Blank 1/22/9 9:40 Q.02 U 10 U 20 08 U 5 U 002 U 10U 0.2
Bottle Blan 1/22/9 9:40 22 8 U 0.2 U
DR-9-SW  1/22/9 #R¥pé 0.66 10U 372 085 U im0 002 U 229 421 524 & 180
SVS-11 112179 ##8% 2.12 iou 53 05 v 3810 002 U 2190 695 872 5 U 560
SVS-12 1/21/9  #¥ne 0.88 10U 10200 2.0 6260 Q02 U 4710 444 882 10 230
SVs-8 112119 REER 1.78 10 U/ 148 08 U 815 0.02 U 840 184 237 5 U 81

“The MRL is elevated because of matrix interfersnces.

CB410101/WTRQTRS7. XLS
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PTI

ENVIRONMENTAL SERVICES

4000 Kryse Way Place

Building #2, Suite 285

Lake Oswego, Oregon 97035

{503) 636-4338  FAX (503) 636-4315

June 10, 1997

Mr. Edmund J. Schneider, P.G.
ESA Consultants, Inc.

2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525

Subject: Data Validation Summary for Rico Sampling - Spring Quarter 1997
PTI Contract CB41-01-01

Dear Mr. Schneider:

PTI has completed an abbreviated Level 3 quality assurance review of the chemical analyses
conducted on surface water samples collected for 1997 spring quarter sampling event at the

Rico Mine. Selected results reported by the laboratory were qualified as estimated during the
quality assurance review.

Data quality was assessed in terms of applicable method-specific quality control limits and
guidance specified by U.S. EPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review. The analytical results and associated data qualifiers
associated with the sample set are presented in Table 1 (attached). An electronic copy of the
validated analytical results is also provided. The sample set, overall data quality, and results
for the field quality control samples are summarized below. PTI contacted Columbia
Analytical Services during the quality assurance review and requested resubmittal of the lead
data because the original package did not include the project-specific reporting limit of 0.5

pg/L for lead. PTI received the resubmitted data on June 9, 1997, and updated Table 1 to
reflect the changes.

Sample Set

The sample set consisted of 15 surface water samples, 1 field duplicate, 2 filter blanks (1 filter
blank for the peristaltic pump and cartridge fiiters and 1 filter blank for the hand pump and
vacuum filters), and | bottle blank. Fifteen surface water samples, one field duplicate sample,
and two filter blanks were analyzed for dissolved metals (cadmium, copper, iron, lead,
manganese, silver, and zinc) and hardness (as CaCQ;). Fifteen surface water samples, one
field duplicate sample, and one bottle blank were analyzed for total dissolved solids (TDS),
total suspended solids (TSS), and sulfate. Al analyses were conducted by Columbia
Analytical Services, Inc. (Kelso, Washington).

falarads e Bt Linstana & Dafland Crannn



Mr. Edmund I, Schreider
June 10, 1997

. Page 2

Overall Data Quality

The resuits for all quality control procedures employed by the laboratory during analysis of
the samples and field quality control samples are acceptable. No results were rejected;
however, selected results were qualified during the quality assurance review. Data quality
was assessed by reviewing the laboratory case narrative and the results of analytical quality
control measurements for each sample delivery group. To determine whether detected
analytes were the result of possible contamination at the laboratory, the results for atl method
blanks analyzed with the samples were reviewed. No target analytes were detected in any
method blank. Analytical accuracy was quantified as the recovery of matrix spike analyses
for dissolved metals and sulfate. Analytical precision was quantified as the relative percent
difference (RPD) between duplicate sample analyses for all analytes. The control limits for
matrix spike recoveries were met. Eight total suspended solids results were qualified as
estimated due to the relative percent difference (RPD) of the sample and corresponding
laboratory duplicate result,

Field Quality Control Samples

The field quality control samples included one field duplicate sample collected from station

. DR-8-SW, two filter blanks (one filter blank from the peristaltic pump and cartridge filters
and one from the hand pump and vacuum filters), and one bottle blank. The RPDs between
the original sample analyses and the duplicate field sample analyses for all analytes of concern
were acceptable. Hardness (as CaCQ;) was detected in the peristaltic pump filter blank. No
sample results required qualification based on the detection of hardness in the filter blanks.
The sample results for these analytes of concern were significantly higher than concentrations
detected in the filter blanks.

If you have any questions or comments regarding the information presented in this letter or
the data table, please feel free to contact Ms. Laura Jones or me at (503) 636-4338. PTI
appreciates the opportunity to support ESA Consultants, Inc. on this project.

Sincerely,
% v
c)“'"-!_—-—.-—

Adam S. Bonin
Environmental Scientist

Attachment
cC: Mr. Todd Sullivan, ESA Consultants, Inc.
. Ms. Laura Jones, PT1/Lake Oswego

PTI ENVIRONMENTAL SERVICES = 4000 Kruse Way Place, Building #2. Suite 285 @ Lake Osweqgo, Oregon 97035 e (503) 636-4338 # FAX (503) 636-4315



RICO POST VOLUNTARY CLEANUP PROGRAM SURFACE WATER SAMPLE RESULTS - SPRING QUARTER

Total Total
Dissolfved Suspanded
Field Dissolved Matals (ngfL) Hardness Solids Solids Sulfate

Station Date Time Rep. Cadmium Copper lron L.ead Manganese Silver Zing {mgiL {mgil) {mg/L) tmgiL)
SVs-5 416/97 11:30 232 10U 27 05 u 82 002 U 358 108 141 5 U 16
5vS5.12 411697 12:50 0.76 W v 12200 1.14 8010 o022 U 6690 703 1010 6 550
5VS5-11 4116197 14:00 1.94 10 v 2100 oS v 6260 0.02 U 4170 761 1050 1 570
SVvS.8 4/16/87 15:00 2.16 10 U 40 o5 U 403 0.02 ¢ 633 174 236 s 72
DR-16-SW 416497 17:30 13.6 10 U 62 oS U 1270 002 U 7620 1010 967 5 U 250
DR-8-SW 4/16/97 18:10 217 17 49 o5 U 396 Q.03 1200 93¢ 1060 5 U 300
DR-8-5W 4716797 18:10 A 2.08 19 85 [ R- W 412 0.03 1210 a58 1150 5 U 230
DR-1-3W 417197 9:00 10.7 81 12500 2.7% 3380 002 U 4390 345 478 32 J 230
OR-9-SW A4417/97 11:20 0,68 1o U 147 os v 521 0.02 U 248 310 iy 5 95
DR-10-SW 417197 11:40 1.52 10 62 o5 U 124 Q.02 U 775 203 1080 s W 320
DR-6-SW 4787 13:20 0.77 io 55 0.55 181 0.02 v 191 201 238 S WS 40
DR-15A-SW 4/17/97 13:40 0.60 o U 20 o 0.88 Sy 002 U 103 80.1 124 S S 18
DR-7-5W 4117497 14:2%5 1.29 10 U 2590 6.62 aso 002 U 501 644 738 s W 120
DR-4-SW 4118197 9:00 0.53 10 U 108 085 v 139 0.02 U 141 174 241 5 W 62
DR-18-SW 4118797 10:45 0.52 10 U 122 o5 Uy 127 0.02 U 134 160 182 5 W 56
OR-2-5W 418187 12:20 Q.57 10 U 56 oS5 U 109 0.02 U 128 163 178 5 U 58
Fitter Blank™ 4/18/97 12:20 002 U 10 U 20 U o5 v 5 U 002 U 10 U 0.5

Filter Blankb 4/18/97 12:20 0.02 U 10 U 20 U 0.5 U S U a0z U 10 v Q.2 U

5 U s u 0.2 v

Bottle Blank 4/18/97 12:20

®peristaltic pump and cartridge filters,

bHand pump and vacuum filters.

Qualifier: J - Sample result is an estimate due 10 exceedence of quality control criteria.

CRIIOIOI/SPRQ rf%ts




ENVIRONMENTAL SERVICES

4000 Kruse Way Place

Building #2, Suite 285

Lake Osweago, Orggaon 97035

(503) 636-4338 FAX (503) 636-4315

AUG 2 3 1997
August 22, 1997 .

RECEIVED

—t
,
BY: A

=

Mr. Edmund Schneider, P.G.
ESA Consultants

2637 Mudpoint Drive, Suite F
Fort Collins, CO. 80525

Subject: Data Validation Summary for Rico Sampling - Summer Quarter 1997
' PTI Contract CB41-01-01

Dear Mr. Schneider:

PTI has completed an abbreviated Level 3 quality assurance review of the chemical analyses
conducted on surface water samples collected for the 1997 summer quarter sampling event at
the Rico Mine. No results reported by the laboratory were qualified or rejected during the
quality assurance review,

Data quality was assessed in terms of applicable method-specific quality control limits and
guidance specified by USEPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review. The analytical results and associated data qualifiers
for all samples associated with the sample set are presented in Table ! (attached). An
electronic copy of the validated analytical results is also provided. The sample set, overall
data quality, and results for the field quality control samples are summarized beiow.

Sample Set

The sample set consisted of 14 surface water samples, 2 field duplicate samples, 1 filter blank
(collected using a peristaltic pump and cartridge filter), and 1 bottle blank. Fourteen surface
water samples, one field duplicate sample, and the filter blank were analyzed for dissolved
metals (cadmium, copper, iron, lead, manganese, silver, and zinc) and hardness (as CaCOs3).
Fourteen surface water samples, one field duplicate, and the bottle blank were analyzed for
total dissolved solids (TDS), total suspended solids (TSS), and suifate. Also, one surface
water sample and one field duplicate sample were analyzed for total cyanide. All analyses
were conducted by Columbia Analytical Services, Inc. (Kelso, Washington).

PTI ENVIRONMENTAL SERVICES = Bellavue, Washington m Boston, Massachusetts w Boulder, Colorado » Butte, Montana m Portfand, Oregon

“\!“ .



Mr. Edmund J. Schneider, P.G.
August 22, 1997
Page 2

Overall Data Quality

The resuits for all applicable quality control procedures employed by the laboratory during
analysis of the samples are acceptable. No results reported by the laboratory were qualified

or rejected during the quality assurance review. Data quality was assessed by reviewing the
laboratory case narrative and the results of the applicable analytical quality control
measurements for each analysis completed. To determine whether an analyte detected inany -. . ..
sample was the result of possible contamination at the laboratory, the results for all method =
blanks were reviewed. No target analytes were detected in any method blank. Analytical -
accuracy was quantified as the recovery of matrix spike analyses for dissolved metals, sulfate, *
and cyanide. The control limits for the applicable matrix spike recoveries were met.
Analytical precision was quantified as the relative percent difference (RPD) between
laboratory duplicate sample analyses for all analytes. The control limits for the applicable
RPDs were met. '

Field Quality Control Samples

The field quality control samples included one field duplicate sample collected from station
SVS-8 and analyzed for all target analytes. (except cyanide), one field duplicate sample
collected from station SVS-12 and analyzed for cyanide only, one bottle blank, and one filter
blank. The RPDs between the orginal sample analyses and the duplicate field sample
analyses for all analytes of concern were acceptable. TDS was detected in the bottle blank
and hardness (as CaCQ,) was detected in the filter blank. No sample results required
qualification based on the presence of the of these two analytes because these analytes were
present in all natural samples at concentrations significantly greater than the concentrations
found the field blanks.

If you have any questions or comments regarding the information presented in this letter or
the data table, please feel free to contact me at (503) 636-4338. PTI appreciates the
opportunity to support ESA Consultants, Inc. on this project.

Sincerely,

KA

Laura Jones
Senior Chemust

Attachment

ce: Mr. Todd Sullivan/ESA

PT1 ENVIRONMENTAL SERVICES » 4000 Kruse Way Place, Building #2, Suite 285 a Lake Oswego, Oragon 97035 e (503) 636-4338 & FAX (503) 6364315
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. TABLEY. RICO POST VOLUNTARY CLEANUP PROGRAM SURFACE WATER SAMPLE RESULTS - SUMMER QUARTER

e T Total Total
Total Dissolved Suspended
rigid Dissoived hatals {pg/L} Herdness Cyanide Solids Soiids Suifate
Station Date . Time Rep. Cadmium Copper fron Lead Manganese Silver Zinc img/L) img/L] {mg/L (mg/L) {mg/L)
JR-1-5W 7/30/97 15:50 0.2 10 U 98 0.5 U 66 o1 v 65 67.2 122 140 20
JR-2.-SW 7130497 13:00 0.3 10 U 53 085 U 62 0 U a0 £3.0 142 48 26
IR-4.8W 7130/97 15115 o v 10 U 62 05 U 48 o1 U a6 79.0 125 159 25
JR-6-SW 7131187 10:40 0.5 10 UV 126 0.7 208 01 v 127 122 169 5 U 26
JR-7-SW 7131197 11:30 1.5 10 U 3120 4.2 963 0.1 U 567 599 686 S U 140
JR-8-5W 23097 10:30 35 21 36 0.5 U kLY 01 v 1480 858 1080 5 U 280
JR-10-SW F/31/97 91186 1.7 10 U 10 R 366 01 U 626 760 983 5 U 290
JR-15a-5W 7/31/97 11:00 0.5 10U 20U 0.8 5 U 0.1 U 76 £65.3 116 5 U 16
JR-16-SW  7/30/97 B:20Q 15.9 10 U 52 05 U 1930 o1 U 7630 1030 840 8 200
JR-18-5W  7/30/97 14:30 o v 10 U 68 05 UV 52 a1 v 41 74.0 21 168 23
VS-6 7129/97 10:30 21 10 U N 0.7 143 01 v 353 87.2 112 5 U 14
VS-8 129/97 12:22 1.8 o0 v 101 0.6 235 0o u 347 112 178 L 36
WS-8 7/29/97 12:22 A 1.8 10 ¥ B4 0.5 U 23 oy 340 110 162 5 U 3s
VS-11 712997 13:55 1.9 10 U 2260 0.5 UV 6690 0.1 U 3620 792 1170 5 U 690
ivs-12 7129197 15:10 0.5 10 U 11900 5.9 7250 01 U 5890 710 o0 U 10390 10 480
iVS-12 7129/97 15:10 A 0.02
lottle Blank 7/30/97 14:30 18 5 U 0.2 U
ilter Blank  7/30/97 14:30 01 U 10 U 20U 0.5 U 5y o1 U 10 U 0.3

lealifier: U - undetected at detection Jimit shown.

CB4T10101/SMRQTRIZ. XLS
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request:
Project: RICO/CA47-0601 Date Collected:
Sample Matrix: Waler Date Received:
Date Analyzed:
Cyanide, Total
EPA Method 335.2

Units: mg/L (ppm)

LABORATORY CONTROL SAMPLE

True Measured

Value Value
Source: ERA Lot #9967 0.38 0.36
CALIBRATION VERIFICATION STANDARD

True Measured

Value Value
CCV | Resuit 0.10 0.10
CCV 2 Result 0.10 0.10
CCV 3 Result 0.10 0.11
CCV 4 Result 0.10 0.11
CCV 5 Result 6.10 0.10
LABORATORY BLANK Blank

MRL Value
CCB 1 Result 0.01 ND
CCB 2 Result 0.01 ND
CCB 3 Result 0.01 ND
CCB 4 Result 0.01 ND
CCB 5 Result 0.01 ND
DUPLICATE ANALYSIS Duplicate

Sample Sampie
Sample Name Lab Code MRL Result Result Average
00155 K9606826-021D 0.01 ND ND ND
MATRIX SPIKE ANALYSIS Spiked
Spike Sample Sample

Sample Name Lab Code MRL Level Result Result
00155 K9606826-021MS 0.01 0.10 ND 0.09

K9606826
10/23/96
10/25/96
10/28/96

Percent
Recovery

95

Percent
Recovery

100
100
110
110
100

Relative
Percent
Difference

Percent
Recovery

90

Approved By: W Date: “‘ (uq 1‘0 0 0 1 5

PR Q
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report .
Client: PTI Environmental Services, [nc. Service Request: K9606826
Project: RICO/CA47-0601 Date Collected: 10/24/96
Sample Matrix: Water Date Received: 10/25/96
Date Analyzed: 11/2,9,10/96
Sulfate
EPA Method 300.0

Units: mg/L. (ppm)

LABORATORY CONTROL SAMPLE

True Measured Percent
Value Value Recovery
Source: CAS STD ID #AN/1-14-J 25 26 104
CAS STD ID #AN/1-14-] 25 26 104
CALIBRATION VERIFICATION STANDARD
True Measured Percent
Value Value Recovery
CCV 5 Result 50 5.1 102
CCV 6 Result 5.0 5.4 108
CCV 1 Result 5.0 5.2 104
CCV 2 Result 5.0 53 106
CCV 3 Result 5.0 53 106
CCV 4 Result 5.0 5.3 106
LABORATORY BLANK Blank
MRL Value
CCB 5 Resuit 0.2 ND
CCB 6 Result 0.2 ND
CCB 1 Result 0.2 ND
CCB 2 Result 0.2 ND
CCB 3 Resuit 02 ND
CCB 4 Result 02 ND
DUPLICATE ANALYSIS Duplicate Relative
Sample Sample Percent
Sample Name Lab Code MRL Resull Result Average Difference
00157 K9606826-002D 02 78 95 86 20
MATRIX SPIKE ANALYSIS Spiked
Spike Sample Sample Percenlt
Sample Name Lab Code MRL Level Result Result Recovery
00157 K9606826-002M3 0.2 40 78 125 102
Approved By: /}45:):52\7/ Date: I\ { (219 Q:

42695 .
068%& L 1"?204 141296 Page Ho



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
. Client: PTI Environmental Services, Inc. Service Request: K9606826
Project: RICO/CAAT-0601 Date Collected: 10/24/96
Sample Matrix: Water Date Received: 10/25/96
Date Analyzed: 10/28-30/96
Solids, Total Dissolved (TDS) -
EPA Method 160.1
Units: mg/L (ppm)
LABORATORY CONTROL SAMPLE
True Measured Percent
Lab Code: K9606826-L.CS Value Value Recovery
Source: APG 3664 Lot #35552 943 980 104
APG 3664 Lot #35552 943 1010 107
APG 3664 Lot #35552 943 1600 106
. DUPLICATE ANALYSIS Duplicate Refative
Sample Sample Percent
Sample Name Lab Code MRL Result Result Average Difference
00157 K9606826-002D 5 233 241 237 3
00142 K9606826-008D 5 910 898 904 2
00124 K9606826-023D 5 159 142 151 11
Approved By: g/ | )Q\V/ Date: __{ | { (U? b 00017
COMBOQCGOG069%
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COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Repon
Client: PTI Environmental Services, Inc.
Project: RICO/CA47-0601
Sample Matrix: Water
Solids, Total Suspended (TSS)

EPA Method 160.2
Units: mg/L {ppm)

LABORATORY CONTROL SAMPLE

Service Request: K9606826

Date Collected: 10/24/96
Datc Received: 10/25/96

Date Analvzed: 10/28-30/96

: True Measured Percent
Lab Code: K9606826-LCS Value Value Recovery
Source: APG 3664 Lot #35552 472 448 95
APG 3664 Lot #35552 472 473 100
APG 3664 Lot #315552 472 468 99
DUPLICATE ANALYSIS Duplicate Relative .
Sample Sample Percent
Sample Name Lab Code MRL Result Result Average Difference
00157 K9606826-002D 5 5 ND - -
00142 K9606826-008D 5 ND ND ND -
00124 K9606826-023D 5 ND ND ND -
00018
Approved By: — __"5)’2\.’ T Date: { l_,! { ?/[ci b
COMBOQCGAWNS Page Mo
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COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9606826
Project: Rico SW Monitoring/CA47-0601 Date Collected: 10/22-24/96
Sample Matrix: Water Date Received: 10/25/96

Date Extracted: 11/4,6/96
Date Analyzed: 11/6/96

Duplicate Summary
Metals

Units: mg/L. (ppm)

Sample Name: 00156

Lab Code: K9606826-001
Duplicate Relative
Sample Sample Percent
Analyte MRL Result Result Average Difference
Hardness, as CaCO, 0.2 171 169 170 1

Approved By: (Xt Date: “ ll?ﬂ/]‘ﬂ‘ 0 0 0 1 9

OUPLSEPA/I02194
OSEISICPIC) - OUP 1077296
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Client: PTI Environmental Services, [nc.
Project: Rico SW Monitoring/CA47-0601

Sample Matrix: Water

Sample Name: 00156

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repornt

Duplicate Summary
Dissolved Metals

Units: pg/L. (ppb)

Lab Code: K9606826-001

EPA Sample
Analyte Method MRL Result
Cadmium 200.8 0.02 0.53
Copper 6010A 10 ND
Iron 6010A 20 112
Lead 200.8 0.02 0.12
Manganese 6010A 5 175
Mercury 470 02 ND
Silver 200.8 0.02 ND
Zinc 6010A 10 124
Approved By: dc/
DUPLSEPASI02194 r

O6HIGICP.GI1 - DUP 1178796

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Duplicate
Sample
Result Average
0.52 0.52
ND ND
108 110
0.11 .12
173 174
ND ND
ND ND
121 122

Date: [”rﬂ ho

K9606826
10/22-24/96
10/25/96
11/4,6/96

1 1/6/96

Relative
Percent

Difference

2

o 00

00020
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COLUMBIA ANALYTICAL SERVICES, INC.,

QA/QC Report
. Client: PTI Environmental Services, Inc. Service Request: K9606826
Project: Rico SW Monitoring/CA47-0601 Date Coflected: 10/22-24/96
Sample Matrix: Water Date Received:  10/25/96
Date Extiracted: 11/4,6/96
Date Analyzed: 11/6/96
Matrix Spike Summary
Dissolved Metals
Units: pg/L (ppb)
Sample Name: 00156 CAS
Lab Code: K9606826-001 Percent
Spiked Recovery
Spike Sample Sample Percent Acceptance
Analyte MRL Level Resuit Result Recovery Limits
Cadminm 002 - 20 0.53 20.1 98 75-125
Copper 10 250 ND 248 99 75-125
Iron 20 1000 112 1090 98 75-125
Lead 0.02 20 0.12 20.8 103 75-125
Manganese 5 500 175 669 99 75-125
Mercury 0.2 1.0 ND 1.0 100 75-125
Silver 0.02 20 ND 184 92 75-125
Zinc 10 500 124 622 100 75-125

@
Approved By: d;(‘_’ Date: EE f f h; 00021

MS515/102194
MWREICPGI - Spike LB Page No.:




Client:
Project:
LCS Matrix:

Source:

Agnalyte

Cadmium
Calcium
Copper
Tron

Lead
Magnesium
Manganese
Mercury
Silver

Zinc

Approved By;

LCSEPA/102194

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repont

PTI Environmental Services, Inc. Service Request: K9606826
Rico SW Monitoring/CA47-0601 Date Collected: NA
Water Date Received: NA
Date Anaiyzed: 11/6/96
Laboratory Contrel Sample Summary
Dissolved Metals
Units: pg/L (ppb)
CAS Spike Solution CAS
Percent
Recovery
EPA True Percent Acceptance
Method Value Resuit Recovery Limits
200.8 20.0 203 102 80-120
6010A 12500 12800 102 80-120
60104 625 626 100 80-120
6010A 2500 2520 101 80-120
200.8 20.0 20.0 100 80-120
6010A 12500 12500 100 80-120
6010A 1250 1260 101 80-120
7470 5.00 499 100 80-120
200.8 20.0 200 100 80-120
6010A 1250 1290 103 80-120
K _ Date: “/”h(.c) 00022
/ rr
Page No..
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

. Client: PTI Environmental Services, Inc. Service Request: K9606826
Project: Rico SW Monitoring/CA47-0601 _ Date Analyzed: 11/6/96

[nitial Calibration Verification (ICV) Summary
Meials

Units: pug/L (ppb)

ICV Source: Inorganic Ventures (CV
EPA True Percent

Analyte Method Value Result Recovery
Cadmium 2008 25,0 25.2 101
Calcium 60104 12500 12700 102
Copper 6010A 625 628 Lo¢
{ron 6010A 2500 2560 102
Lead 200.8 300 498 100
Magnesium 6010A 12500 12600 101
Manganese 6010A 1250 1260 101
Mercury 7470 5.00 5.09 102
Silver 2008 250 24.4 98

1250 1210 97

. Zinc 6010A

®
Approved By: < Date: ﬂl; | ‘%qd 00023

ICVEPA/I02194 f
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9606826
Project: Rico SW Monitering/CA47-0601 Date Analyzed: 11/6/96

Continuing Calibration Blank (CCB) Summary
Metals
Units: pg/L (ppb)

EPA CCB1 CCB2 CCB3 CCB4
Analyte Method MRL Result Result Result Resuit
Cadmium 200.8 0.02 ND ND ND -
Calcium 6010A 50 ND ND ND ND
Copper 6010A 10 ND ND ND ND
[ren 60104 20 ND ND - ND ND
Lead 200.8 0.02 ND ND ND -
Magnesium 6010A 10 ND ND ND ND
Manganese 6010A 3 ND ND ND ND
Mercury 7470 0.2 ND ND - -
Silver 200.8 0.02 ND ND ND -
Zinc 6010A 10 -80 ND ND ND

Approved By: ol [ Date: __J !,}l ]"_ifﬂ 00024
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9606826

Project; Rico SW Monitoring/C A47-0601 Date Analyzed: 11/6/96

Continuing Calibration Blank (CCB) Summary
Metals

Units: pg/L (ppb)

EPA CCB5 CCBé CCB7
Analyte Method MRL Result Result Result
Cadmium 200.8 0.02 - - -
Calcium 6010A 50 ND ND ND
Copper 6010A 10 ND ND ND
Iron 6010A 20 ND ND ND
Lead 2008 0.02 - - -
Magnesium G6010A 10 ND ND ND
Manganese 6010A 5 ND ND ND
Mercury 7470 0.2 - - -
Silver 200.8 0.02 - - -
Zinc 6010A 10 ND ND ND

@
Approved By: // e Date: ALLII'Lth' 000 25

CCB4SMRL/10T194
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Client:
Project:

Analyte

Cadmium
Calcium
Copper
ron

Lead
Magnesium
Manganese
Mercury
Silver

Zinc

Approved By:

CCV |- ND42T95

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
PTI Environmentat Services, {nc. Service Request: K9606826 l
Rico SW Monitoring/CA47-0601 Date Analyzed: !1/6/96

Continuing Calibration Verification (CCV) Summary
Metals
Units; pg/L. (ppb)

EPA True CCV1 Percent CCv2 Percent CCV3 Percent
Method Value Result  Recovery Result Recovery Result Recovery

200.8 250 250 100 24.7 99 240 96
6010A 5000 4930 99 3070 101 3010 100
6010A 500 520 L04 304 101 519 104
6010A 5000 5000 L00 3050 101 4990 100

2008 25.0 25.1 100 247 99 247 99
6010A 5000 4930 99 5060 01 4990 100
6010A 500 487 97 505 101 503 101

7470 5.00 5.08 102 5.09 102 - -

200.8 25.0 250 100 244 98 2315 94
6010A 2500 2430 97 2530 101 2520 101

o Date: n,/;_, b 00026

WGRGICEICE - CTV 13 LIS Page Mo.:



Client:
Project:

Analyte

Cadmium
Calcium
Copper
[ron

Magnesium

Manganese
Mercury

Qilver
inc

Approved By:
CCV 4404295

COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Repornt

PTI Enviropmental Services, Inc. Service Request: K9606826
Rico SW Monitoring/CA47-0601 Date Analyzed: 11/6/96

Continuing Calibration Verification (CCV) Summary
Metals
Units: pg/L (ppb)

EPA True CCV4 Percent CCV3S Percent CCVe6 Percent
Method Value Result  Recovery Result Recovery Result  Recovery

200.8 250 - - - - - -
6010A 5000 5120 102 5030 101 5010 100
6010A 500 503 101 501 100 505 101
6010A 5000 5060 101 5020 100 5010 100

2008 25.0 . - - - - -
6010A 5000 5070 101 5020 100 5010 100
6010A 500 506 101 502 100 500 100

1470 5.00 - - - - - -

200.8 250 - - - - - -
6010A 2500 2540 102 2520 101 2500 100

A/[ Date; ”f/“!?(() 00027

0f26ICP.ICE - CCV -6 LILLSG Page No -



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repont |

Clieat: PTI Environmental Services, Inc. Service Request: K%606826
Project: Rice SW Monitoring/CA47-0601 Date Anafvzed: 11/6/96

Continuing Calibration Verification {CCV) Summary
Metals
Units: pg/L (ppb)

EPA True CCv7 Percent
Analyte Method Value Result Recovery
Cadmium 200.8 250 - -
Calcium 6010A 5000 5150 103
Copper 6010A 500 306 101
[ron 60104 3000 3120 102
Lead 200.8 25.0 - -
Magnesium 6010A 5000 5130 103
Manganese 60l10Aa 500 514 103
Mercury 7470 5.00 - -
Silver 200.8 250 - -
Zinc 6010A 2500 2540 102
Approved By: oy Date: I /Il l2t, 00028
CCV Tom279s / ! ! Y

MEISICPICE . COV 79 LIAL1DS Page Mo



COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report
Client: PTI Environmental Services, Inc, ' Service Request: K9606826
Project: RICO/#CA47-0601 Date Collected: 10/22/96
Sample Matrix: Water Date Received: 10/25/%6
Date Extracted: NA
Date Analyzed: 11/5-6/96
Surrogate Recovery Summary
Halogenated Volatile Organic Compounds
EPA Methods 5030A/8010B
Percent Recovery
Sample Name Lab Code Bromochloromethane
00132 K9606826-031 105
00133 K9606826-032 92
00134 K9606826-033 105
00138 K9606826-037 105
00139 K9606826-038 90
Lab Control Sample K963105-LCS 93
Duplicate Lab Control Sample K961106-DLCS 93
Method Blank K961105-MB 101

CAS Acceptance Limits: 38-131

Approved By: W ,W Date: /é/ /{/ 55 00029

SURLONS
BERVOADWI - SURL 1111896 Page No.:




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report .

Client: PTI Environmental Services, Inc. Service Request: K9606826
Project: RICO/ECA47-0601 Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Extracted: NA
Datc Analyzed: 11/5/96

Laboratory Control Sample Summary
Halogenated Volatile Organic Compounds

.EPA Methods 5030A/8010B
Units: ug/L (ppb)
CAS
Percent
Recovery
True Percent Acceptance
Analyte Value Resuit Recovery Limits
1,1-Dichloroethene 20 18 91 32-165
Trichloroethene 20 20 101 71-139

Tetrachloroethene 20 19 96 57-157

®
Approved By: %@/ ;/W Date: z,[ g ;? g‘ 0 0 0 3 0

LCS102t94

QEVOADWI . LCS 11189 Page No -



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9606826
Project: RICO/HCA47-0601 Date Collected: NA
L.CS Matrix: Water Date Received: NA

Date Extracted: NA
Date Analyzed: 11/5-6/96

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary
Halogenated Volatile Organic Compounds

EPA Methods 5030A/8010B
Units: pg/L (ppb)
Percent Recovery
CAS Relative
True Value Result Acceptance Percent
Analyte LCS DLCS LCS DLCS LCS DLCS Limits DilTerence
1,1-Dichloroethene 20 20 18 18 91 88 32-165 4
Trichiorocthene 20 20 20 20 101 102 71-139 2
Tetrachloroethene 20 20 19 18 %6 92 57-157 4

Approved By: % W Date: “ ! [ ’;/@6 0 0 0 3 1

”
DLCSAIIPS g y !

QSE2EVOADWI - DLCS 1141296 Page No.:!



E3.2 Winter 1997 Quarter



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmentaf Services, Inc. Service Request:
Project: RICO POST-VCUP/CB41-01-01 Date Collected:
Sample Matrix: Water Date Received:
Date Extracted:
Duplicate Summary
Inorganic Parameters
Units: mg/L (ppm)
Sample Name: 00163
Lab Code: K9700452-002D
Puplicate
EPA Sample Sample

Analyte : Method MRL Result Result Average
Solids, Total Dissolved (TDS) 160.1 5 662 678 670
Solids, Total Suspended (TSS) 160.2 5 10 10 10
Sulfate 300.0 0.2 330 330 330
Approved By: \C Date: ?\Q\o
DUPISEPA/I07194

RYI00451.XL5 « MixedDup 1857

K9700452
1/21/97
1/24/97
NA

Relative
Percent
Difference

2
<1
<1

1

2



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9700452
Project: RICO POST-VCUP/CB41-01-01 Date Collected: 1/21/97
Sample Matrix: Water Date Received: 1/24/97
. " Date Extracted: 2/6/97
Matrix Spike Summary
Incrganic Parameters
Units: mg/L (ppm)
Sample Name: 00163 v CAS
Lab Code: K9700452-002M8 Percent
Spiked Recovery
EPA Spike  Sample Sample Percent  Acceptance
Analyte Method MRL  Level  Result Result Recovery Limits
Sulfate 3000 02 200 330 530 100 75-125
Approved By: K Date: ?// v, /‘TJ
MSLSEPASI02194 “ f Prge o
FER0ASI LS - mimedspk 21897 2
00013



COLUMBIA ANALYTICAL SERVICES, INC,

. QA/QC Report

Client: PT1 -Environmcnlai Services, Inc. Service Request: K9700452
Project: RICQO POST-VCUP/CB41-01-01 Date Collected: 1/21-23/97
Sample Matrix: Water Date Received: 1/24/97

Date Extracted: 1/31-2/3/97
Date Analyzed: 2/3/97

Duplicate Summary
Dissolved Metals
Units: ug/L (ppb)
Sample Name; 00162
Lab Code: K9700452-001
Duplicate Relative
EPA Sample Sample’ Percent
Analyte Method @ MRL Result Result Average Difference
Cadmium 2008 0.02 0.58 0.57 0.58 2
Copper 6010A 10 ND ND ND -
Iron 6010A 20 10200 10200 10200 <1
Lead 200.8 0.5 2.0 20 20 <]
Manganese 6010A 5 5250 5290 5270 <1
Silver 200.8 0.02 ND ND ND -
. Zinc 6010A 10 4710 4770 4740 1
Approved By: ﬂ.{_,. Date: 2 I -+ !‘ﬂ—
DUP1 SEPASIO2L94 l ! !
O04S2CPE.GN - DUP a9T Pags Mo

00014



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

Sample Matrix: Water

Sample Name:

Lab Code:

Analyte

Cadmium
Copper
[ron

Lead

Manganese
Silver
Zinc

NA

Approved By:

MEI5102194

QAJQC Report
PTI Environmental Services, Inc. Service Request:
RICO POST-VCUP/CB41-01-01 Date Collected:
Date Received:
_. Date Extracted:
Date Analyzed:
Matrix Spike Summary
Dissolved Metals
Units: pg/L (ppb)
00162
K9700452-001
Spiked
Spike Sample Sample Percent
MRL Level Result Result Recovery
0.02 20 0.58 19.9 97
10 250 ND 238 95
20 1000 10200 11000 NA
6.5 20 20 227 104
5 500 5250 5680 NA
0.02 20 ND 18.0 90
10 500 4710 5190 NA
Not Applicable; ses case narrative.
Pl l - Date: 2 !"?-’J"H

V0ISTICP.CIE - Spike 2607

K9700452
1/21-23/97
1/24/97
1/31-2/3/97
2/3/97

CAS
Percent
Recovery
Acceptance
Liumits

75-125
75-125
75-125
75-125
75-125
75-125
75-125

Page No.:

00015



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Reportl
I' Client: PTI Environmental Services, Inc. Service Request: K9700452
Project: RICO POST-VCUP/CB41-01-01 Date Collected: 1/21-23/97
Sample Matrix: Water Date Received: 1/24/97
Date Extracted; 2/3/97
Daic Analyzed: 2/3/97
Duplicate Summary
Metals
Units: mg/L (ppm)
Sample Name: 00162
Lab Code: K9700452.001
Duplicate Relative
Sample Sample Percent
Analyte MRL Result . Result Average Difference
Hardness, as CaCO, 0.2 444 444 444 <1

Approved By: < Date: ZZEIQ ¥
DUPISEPA/I02L94 /

OQ4SUCP.GI « DUP (2) 2697

00016



E3.3 Spring 1997 Quarter



COLUMBIA ANALYTICAL SERVICES, INC.

Client: PTI Environmental Services, Inc.

Project: RICO POST-VCUP
Sampie Matrix: Water

Solids, Total Dissolved (TDS)
EPA Method 160.1
Units: mg/L (ppm)

LABORATORY CONTROL SAMPLE

QA/QC Report

Service Request: K9702631
Date Collected: 4/16-18/97
Date Received: 4/21/97
Date Analyzed: 4/22,23/97

True Measured Percent
Lab Code: K9702631-LCS Value Value Recovery
Source; APG 3664 Lot #39247 508 514 101
APG 3664 Lot #39247 508 514 101
DUPLICATE ANALYSIS Duplicate Relative
Sample Sample Percent
Sample Name Lab Code MRL Result Result Average Difference
00189 K9702631-002D 5 141 146 144 3
00203 K9702631-016D 5 478 486 482 2
00219 K9702631-032D 5 178 196 187 10
Apptoved By: -AQDD’\L/ Date: S ( _ﬂ ﬁq‘

COMBOQCGOREYS
02G3LWET.LIT - COMBOQCG 37197

00013



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report .
Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Collected: 4/16-18/97
Sample Matrix: Water Date Received: 4/21/97

Date Analyzed: 4/22,23/97

Solids, Total Suspended (TSS)
EPA Method 160.2

Units: mg/L (ppm)

LABORATORY CONTROL SAMPLE

True Measured Percent
Lab Code: K9702631-LCS Value Value Recovery
Source: APG 3664 Lot #39247 253 230 91
APG 3664 Lot #39247 253 237 94
DUPLICATE ANALYSIS Duplicate Relative
Sample Sample Percent
Sample Name Lab Code MRL Resuit Result Average Difference
00189 K9702631-002D 5 ND ND ND -
00203 K9702631-016D 5 32 40 36 22
00219 K9702631-032D 5 ND ND ND -
—
Approved By J)ﬁ:})’\l\// Date: D '? (V-
COMBOQCG060695 QCQOO 1 4

026MWET.LN - COMBOQCG (3) 51197



COLUMBIA ANALYTICAL SERVICES, INC.

. QA/QC Report

Client: PTI Environmental Services, lnc. Service Request: K9702631
Project: RICO POST-VCUP Date Collected: 4/16-18/97
Sample Matrix: Water Date Received: 4/21/97
Date Analyzed: 5/6/97
Sulfate
EPA Method 300.0

Units: mg/L (ppm)

LABORATORY CONTROL SAMPLE

True Measured Percent
Value Value " Recovery
Source: CAS ID #AN1-14-BB 25 26 104
CALIBRATION VERIFICATION STANDARD
True Measured Percent
Value Value Recovery
CCV 1 Result 5.0 5.0 100
CCV 2 Result 50 5.1 102
CCV 3 Result 5.0 5.1 102
. CCV 4 Result 5.0 5.1 102
4 CCV 5 Result 50 5.1 102
LABORATORY BLANK Blank
MRL Value
CCB 1 Result 0.2 ND
CCB 2 Result 02 ND
CCB 3 Result 02 ND
CCB 4 Result 0.2 ND
CCB 5 Result 0.2 ND
DUPLICATE ANALYSIS Duplicate Relative
Sample Sample Percent
Sample Name Lab Code MRL Result Result Average Difference
00189 K9702631-002D 0.2 16 16 16 <]
MATRIX SPIKE ANALYSIS Spiked
Spike Sample Sample Percent
Sample Name Lab Code MRL Level Result Result Recovery
00189 K9702631-002MS 02 10 i6 27 110
Approved By: —0) );1—‘/ Date: hY (,?T 19 e

SR thocco s Q 80015



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repont

Client: PTI Environmental Services, Inc. Service Request:
Project: RICO POST-VCUP Date Collected:
Sample Matrix: Water Date Received:

Datc Extracted:

Date Analyzed:

Duplicate Summary
Dissolved Metals
Units: pg/L (ppb)
Sample Name: 00188
Lab Code: K9702631-001
' Duplicate
EPA Sample Sample

Analyte Method MRL Resuit Result Average
Cadmium 2008 0.02 2.32 2.37 2.34
Copper 6010A 10 ND ND ND
Iron 6010A 20 27 33 30
Lead 2008 0.5 ND ND -
Manganese 60104 5 82 83 82
Silver 200.8 0.02 ND ND ND
Zinc 60104 10 358 364 361
Approved By: m Date: lﬂ [ L( qu

DUPISEPASIO2194

02631ICP.GIY - DUP rev 6-6-97 6/6%7

K9702631
4/16-18/97
4/21/97
4/30/97
5/1/97

Relative
Percent
Difference

QU016




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
© Client: PT1 Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Collected: 4/16-18/97
Sample Matrix: Water Datc Received: 4/21/97
Date Extracted: 4/30/97
Date Analyzed: 5/1/97
Matrix Spike Summary
Dissolved Metals
Units: pg/L (ppb)
Sample Name: 00188 CAS
Lab Code: K9702631-001 Percent
Spiked Recovery
Spike Sample Sample Pervent Acceptance
Analyte MRL Level Result Result Recovery Limits
Cadmium 0.02 20 232 214 95 75-125
Copper 10 250 ND 247 99 75-125
Iron 20 1000 27 990 96 75-125
Lead Q.5 20 0.18 19.8 98 75-125
Manganese 5 500 82 554 94 75-125
.Silver 0.02 20 ND 176 8  75-125
Zinc 10 500 358 849 98 75-125

® |
Approved By: J/ Date: 9/ &/m

AT G - Spik rev 6697 6697 MN00017




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report .
Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICQ POST-VCUP Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Analvzed: 5/1/97

Laboratory Control Sample Summary
Dissolved Metals

Units: pg/L (ppb)

Source: CAS Spike Solution CAS

Percent

Recovery

EPA True Percent Acceptance

Analyte Method Value Result Recovery Limits
Cadmium 200.8 20,0 19.4 97 80-120
Copper 6010A 625 671 107 80-120
iron 6010A 2500 2640 106 80-120
Lead 200.8 200 9.8 99 80-120
Manganese 6010A 1250 1310 1035 80-120
Silver 200.8 20.0 18.3 92 30-120
Zinc 60104 1250 1340 107 80-120 .
Approved By: AQ__., Date:

w:fﬁ:fté?::’; -LCSW 51197 I 0 %"1 8



Client:
Project:

ICV Source:

Analyte

Cadmium
Copper
[ron

Lead
Manganese
Silver

Zinc

Approved By:
ICVEPASI02194

QILICP.GI - [ICV 51597

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Service Request: K9702631
Date Analvzed: 3/1/97

PTI Environmental Services, Inc.
RICO POST-VCUP

Initial Calibration Verification (ICV) Summary

Metals
Units: pg/L (ppb)
Inorganic Ventures ICV

EPA True Percent
Method Value Result Recovery

200.8 250 24.5 98
6010A 625 645 103
6010A 2500 2550 102

200.8 30.0 496 99
6010A 1250 1270 102

200.8 25.0 250 100
6010A 1250 1310 105

] Date: -S}é éi

00019



COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Repon .

Client: PTI Environmental Services, [nc. Service Request: K9702631
Project: RICO POST-VCUP Date Analyzed: 5/1/97

Continuing Calibration Verification (CCV) Summary
- Metals

Units: pg/L (ppb)

EPA True CCV1 Percent CCvV2 Percent CCV3 Percent
Analyte Method Value Result  Recovery  Result  Recovery  Result  Recovery
Cadmium 200.8 25.0 249 100 25.0 100 252 101
Copper 6010A 500 500 100 501 100 303 101
[ron 6010A 5000 5030 101 5020 100 3020 100
Lead 200.8 25,0 250 100 24.9 100 249 100
Manganese 6010A 500 494 99 490 98 489 98
Silver 200.3 25.0 25.4 102 24.7 99 23.8 95
Zinc 6010A 2500 2500 100 2520 101 2530 101

Approved By: A/ Date: o @‘éﬁ‘:

CCV 1-¥t42793 I

OMMNICF.GN - CCV 1.3 5197 wb 2 0



Client:
Project:

Analyte

Cadmium
Copper
[ron

Lead
Manganese
Silver

Zinc

Approved By:
CCV 4.a0a10s

COLUMBIA ANALYTICAL SERVICES, INC.,

QA/QC Report

PT1 Environmental Services, Inc.

Service Request: K9702631

RICO POST-VCUP Date Analvzed: 5/1/97
Continuing Calibration Verification (CCV) Summary
Metals
Units: pg/L (ppb)
EPA Tre CCv4 Percent CCVs Percent
Method Value Result  Recovery  Result Recovery
200.8 25.0 254 102 - -
6010A 500 504 101 502 100
6010A 5000 5010 100 3130 103
200.8 25.0 249 100 - -
G6010A 500 484 97 486 97
200.8 25.0 24.0 26 - -
6010A 2500 2520 101 2510 100
adli/ Date: 5// 6})7'

QI6MICE.GN - CCV 46 1%}

00021



Clicat:
Project:

Analyte

Cadimium
Copper
Iron

Manganese
Silver

Approved By:

COBASMRLAT0LL94

Q6ILCP.GI2 - CCB 1ev 6-6-97 &/6/97

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report .

PTT Environmental Services, Inc, Service Request: K9702631
RICO POST-VCUP Date Analyzed: 5/1/97

Continuing Calibration Blank (CCB) Summary

Metals
Units: pg/L (ppb)

EPA CCB1 CCB2 CCB3 CCB4
Method MRL Result Result Result Result
2008 0.02 ND ND ND ND
6010A 10 ND ND ND ND
6010A 20 ND - ND ND ND
200.8 0.5 ND ND ND ND
6010A 5 ND ND ND ND
200.8 0.02 ND ND ND ND
6010A 10 - ND ND ND ND

/( Date: %/?/ m
00022



COLUMBIA ANALYTICAL SERVICES, INC.
QAJ/QC Report

. Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Analyzed: 5/1/97

Continuing Calibration Blank (CCB) Summary

Metals
Units: pg/L (ppb)

EPA CCBS
Analyte Method MRL Result
Cadmium 200.8 0.02 -
Capper 6010A 10 ND
[ron 6010A 20 ND
Lead 2008 0.5 -
Manganese 60104 5 ND
Silver 200.8 0.02 -
Zinc 6010A 10 ND

CCBASMRL/102194

0383ICP.GIT - CCB (1) rev §-6-97 &/4/9T UPQeQ 2 3 )

.Approved By: # Date: 6?/ 7



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repon .
Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: . RICO POST-VCUP Date Collected: 4/16-18/97
Sample Matrix: Water Date Recetved: 4/21/97

Date Extracted: 4/30/97
Date Analvzed: 3/1/97

Duplicate Summary
Metals
Units: mg/L (ppm)
Sample Name: 00188
Lab Code: K9702631-001
Duplicate Relative
Sample Sample Percent
Analyte MRL Result Resuit Average Differeace
Hardness, as CaCO, 02 108 109 108 <]
Approved By: Pl Date: 5/ k A:—-
DUPISEPA/IN2194 / ! ’ Page No.:

OI6MICP.EAL - DUP 3197

ann2 4



Client:
Project:
LCS Matrix:

Source:

Analvte

Calcium
Magnesium

Approved By:
LCSEPA/IO]194

COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report

PTI Environmental Services. Inc.

RICO POST-VCUP
Water

Inorganic Ventures
EPA
Method

6010A
6010A

Service Request:
Date Collected:
Date Received:
Date Analyzed:

Laboratory Control Sample Summary

Total Metals
Units: ug/L (ppb)

True
Value

12500
12500

Result

13400
13100

D2EINICP EAL - LCSW 37297

Percent
Recovery

107
105

K9702631

NA

NA

5/1/97

CAS
Percent
Recovery
Acceptance

Limits
80-120
80-120

Date: 5 é{ éi

Page Ho.:
nan?28f



Client:
Project:

ICV Source:

Analyte

Calcium
Magnesium

Approved By:

CVEPA/IOLI94

B26MICPEAL - ICV 97

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report .

PTI Environmental Services, Inc. Service Request: K9702631
RICO POST-VCUP Date Analvzed: 3/1/97

initial Calibration Verification (ICV) Summary
Metals

Units: pg/L (ppb)

inorganic Ventures ICV
EPA True Percent
Method Value Result Recovery
6010A 12500 12900 103
6010A 12500 12700 102

/ Fage Ho.:

nn026



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repon

Client: PTI Environmental Services, Inc.
Project: RICQO POST-VCUP

Service Request: K9702631

Date Analyzed: 5/1/97

Continuing Calibration Verification (CCV) Summary

Metals
Units: pg/L (ppb)

EPA True CCcvl
Analyte Method Value Result
Calcium 6010A 5000 5000
Magnesivm 6010A 5000 5000
Approved By: o [
CCV 1-M47995 /

OIEMICP.EAL - CCV |-} 5247

CCVv2 Percent CCV3
Result Recovery Result

5000 100 5100
4970 99 49%0

Date: ,5 le é&

Percent
Recovery

102
100

0027



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repont .

Client: PTI Ehvironmentat Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP ' Date Analyzed: 5/1/97

Continuing Calibration Verification (CCV) Summary

Metals
Units: pg/L (ppb)
EPA True CCV4 Percent CCV5 Percent

Analvte Method Value Result Recovery Result Recovery
Calcium 6010A 5000 5040 101 5250 105
Magnesium 6010A 5000 4950 99 5220 104
Approved By: AC/ Date:. 5 / < /Q?’
COV 46041795 I 7

O26ICP.EAL - CCV 46 32797 PW 0 2 8



Client:
Project:

Analyte

Calcium
Magnesinm

Approved By:
CCBASMRLI102194

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

PT1 Environmental Services, Inc.

RICO POST-VCUP
Continuing Calibration Blank (CCB) Summary
Metals
Units: ug/L (ppb)

EPA CCB1 CCB2
Method MRL Result Result
6010A 50 ND ND
6010A 10 ND ND

Service Request: K9702631
Date Analyzed: 5/1/97

CCB3 CCB4
Result Result
ND ND
ND ND

‘_d,(_.’ Date: 5‘ é Ai

OISMICP.EAN - CCB 31

90029



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report .

Client: PTI Environmental Services, Inc. Service Request: K9702631
Project: RICO POST-VCUP Date Analvzed: 5/1/97

Continuing Calibration Blank (CCB) Summary

Metals
Units: pg/L (ppb)
EPA CCBS5
Analyte Methad MRL Result
Calcium 6010A 50 ND
Magnesinm S010A 10 ND
Approved By: =T~ Date: 5; /% 14'7—

COBASMAL/102194 /

0631ICP.EAL - CCB (1) 5197 Muo 3 0



E3.4 Summer 1997 Quarter



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Clicat; PTI Environmental Services, Inc. Service Request: K9705429
Project: RICO POST-VCUP/CB41-0101 Date Collected: 7/30/97
Sample Matrix: Water Date Received: 8/1/97

Date Extracted: NA

Duplicate Summary
Inorganic Parameters
Units: mg/L (ppm)

Sample Name: 06234

Lab Code: K9705429-001DUP
Duplicate Relative
EPA Sample Sample Percent
Analyte Method MRL Result Result Average Difference
Solids, Total Dissolved (TDS) 160.1 5 840 851 846 1
Solids, Total Suspended (TSS) 160.2 5 8 7 3 12

Sulfate 300.0 0.2 200 200 200 <i

Approved By: gx.,L!}) Date: __ % { { 9_‘/ 29
mﬂlmu:::‘ Sup (D) 8897 0 ﬂ(&:l 3




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report .
Client: PTI Environmental Services, [nc, Service Request: K9705429
Project: RICO POST-VCUP/CB41-0101 Date Collected: 7/30/97
Sample Matrix: Water Daic Received: 8/1/97

Date Extracted: NA

Matrix Spike Summary
[norganic Parameters
Units: mg/L (ppm)

Sample Name: 00234 CAS
Lab Code: K9703429-001MS5 Percent
Spiked Recovery

EPA Spike Sample Sample Percent  Acceptance
Analyte Method MRL  Level Result Result Recovery Limits
Sulfate 3000 0.2 100 200 320 120 80-120
Approved By: o, Date: 9’/{ 9’/? 1 14
MSISEPASIOZION ’ QFONo.O

OFMPIWET L2 - spk (1) 11897



COLUMBIA ANALYTICAL SERVICES, INC.

. QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9705429
Project: RICO POST-VCUP/CB41-0101 Date Collected: 7/29/97
Sample Matrix: Water Datc Received: 8/1/97

Date Extracted: NA
Date Analyzed: 8/12/97

Duplicate Summary

Cyanide, Total
EPA Method 335.2

Units: mg/L {ppm)

Duplicate Relative
Sample Sample Percent
Sample Name Lab Code MRL  Result  Resul¢ Average Differeace
06231 K9705429-026D 0.01 ND 0.01 NA -
Approved By: poap Date: 3 / 19/97 5
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report ' .
‘Client: PTI Environmental Services, Inc. Service Request: K9703429
Project: RICO POST-VCUP/CB41-0101 Date Collected: 7/29/97
Sample Matrix: Water Datc Received: 8/1/97

Date Extracted: NA
Date Analyzed: 8/12/97

Maurix Spike Surmna’ry
Cyanide, Total
EPA Method 335.2
Units: mg/L (ppm)
CAS
Percent
Spiked Recovery
Spike Sample  Sample Percent  Acceptance
Sample Name Lab Code MRI. Level Result Result  Recovery Lirits
00231 K9705429-026MS 0.01 0.10 ND 0.10 100 75-125
Approved By: a4p Date: '3’_/]3’/ 17 01 8
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. QA/QC Report
Client: PTI Environmental Service, Inc.
Project: RICO POST-VCUP/CB41-0101
Samgple Matrix:
Duplicate Summary
Metals
Units: mg/L (ppm)
Sample Name: 00235
Lab Code: K9705429-002
Sample
Anpalyte MRL Result
Hardness, as CaCQ, 0.2 858

./

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Service Reguest;
Ditte Collected:
Date Received:
Date Extracted:
Date Analyzed:

Duplicate
Sample
Result

876

DUPISEPASIO2194
OSAICP.EAL - DUP BNAY?

Average

867

Date: 9“5 Iﬁa-_- '

K9705429
7/29-31/97
8/1/97
8/7/97
813/

Relative
Percent
Difference

Pag

00017
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- ,COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report .
Clie!n:_:i_;_'r ﬁ’;P‘I’[ Environmental Services, Inc. Servicc Request: K9705249
Project:.” ™" RICO POST-VCUP/CB41-0101 Date Collected: 7/29-31/97
Sample Matrix: Water Date Received: 8/1/97

Date Extracted: 8/7/97
Date Analyzed: 8/13/97

Duplicate Summary
Dissolved Metals

Units: pg/L (ppb)
Sample Name: 00235
Lab Code: -  K9705429-002
, - ) Duplicate Relative
b EPA _ Sample Sample Percent
Anilyte Method MRL Result Result Average  Difference
Cadmium 200.8 0.1 3.5 34 3.4 3
Copper 6010A 10 21 21 21 <1
fron - 6010A 20 36 34 35 6
Lead 200.8 0.5 ND ND ND -
Manganese 6010A 5 357 364 360 2
Silver 200.8 0.1 ND ND ND -
Zinc . 6010A 10 1480 1510 1500 2

Approved By: e - — Date: ‘_Lﬁﬁs_,tlj; _
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COLUMBIA ANALYTICAL SERWCES}. JIN C.

- QAJQC Report
LY
Clicnt: PTI Environmental Services, Inc. . Service chucsl K9700249
Project: RICO POST-VCUP/CB41-0101 -~ Date Collected:.  7/29- 31;9’7 A ”1
Sample Matrix: Water Date Received: 8/ 1797 .
Date Extracted: 8/7/97° -
Date Analyzed; 8/13/97
Matrix Spike Summary
Dissolved Metals
Units: ug/L (ppb)
O s
Sample Name: 00235 o CAS. ..
Lab Code: K9705429-002 Percent
Spilced Recovery
Spike Sample Sample Percent Acceptancc R
Analyte MRL Level . Result Result Recovery Lumts.' ;-“)
Cadmium 0.1 100 3.5 103 e . .75 125 S
Copper 10 250 21 255 94 75-125 -
[ron 20 1000 36 978 94 75-1257 ),
Lead 0.5 100 ND 91.2 97 75-125
Manganese 5 500 357 826 94 75-125° .
Silver 0.1 100 "ND 932 93 75-125
Zinc 10 500 1480 1970 98 75-125
Approved By: .4(_, < eTee - Date: ¥ bavorgeA
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